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Oﬁim ut.iliution of available statistical data is an
objective vhich a country, particularly a developing one, should
pursus. Adequate Information about the structure of an economy is
necessary for purposeful snd meaningful phuiu,m a developing
ew';trr lacke long statistical series that can make such information
available. The objective of this study is to conatruct a
simultaneous equation model of expenditure petterns of consumers
based on the theory of consumer's behaviour; estimete parameters
of the model; examine statisticslly various other factors,in sddition
to income vhich affect consumption; and subsequently, with the help
of cartain asswsptions on consumer preference orderings, derive
income and price elasticities using Wigerian family budget data.

The schievement of this objective depends on sound theoretical
basis and appropriate deata, These are covered in Chepters 2, 3 snd
b, The findings are discussed in Chapters 5 end 6. These findings
shov: that different levels of factors like area and occupation affect
average grouwp expenditures (tests between means) dut the slopes of
group expenditures with respect to total expenditures (the l:u) are
not significantly affected by these factors; that aree ¢ffects are
reasgoably explained by occupationsl composition of areas; that the
vay estimates of £ vary with family sisze confirms common indication
of economies of scale particularly for commodities like food and
transport; that because of brosd claseification of commodities,



fanily composition cannot be meaningfully incorporated into the
analysis; that two-way classification by income snd family sisze

ie superior to one-way classification by income alone snd, that with
the aid of the Leser-Frisch approsch to assumptions conceraning
substitutability or complementarity between broadly classified
commodities, some kind of estimates of price elasticities is possible
in addition to the usual income elssticities from femily budget
data.
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CHAPTER 1
THTRODUCTION

Consumers' behaviour is a meeting point of many &iseciplines in
the social sciences and studies of it can be viewed from 4ifferent
sngles. The core of economic theory is based on it. The relation
betveen economics and other social sciences is more felt in it thu in
any other ssctione of econonic apalysis. It {s impossidle to go very
far vithout & knovledge of the behaviour of the househeld in typical
circunstances. The study of family budgets seems of great importance
from s nunber of points of viev, particularly for economiets and
businesenmen, The bdusinessman produces ultimstely to satisfy the
consumers, although the concept of demand in economie theory is
different from that in bLusiness. In economics, ﬁml analysis is
chiefly concerned with the demand for a commodity irrespective 6f
bnnd.I or a group of commodities like meat or dairy products;or on a
higher level of aggregation, for all food, housing or clothing.

This Ehésis is directed tovards economic aspects of comsumers’
behaviour vith particuler attention to the expenditure ratterns of
consumers in selected urban areas of Nigeria. The study will derive

demand funetions for commodity groups making up the total expenditure

3 Az important exception is the demaund schedule under imperfect

conrpetition as covered by Fobinson (1969). (All references in this
fore are listed in plphabeticzal order with regards to author's name
at the end of the thesis, under the hesding, 'Neferences’.)
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of the consumers in the areas. In so doing, estimates on consumption
patterns will be made available which will be useful in demand
analysis ind in allocation problems concerning social and economie
planning of Nigeria, The study tskes into considerstion some
pon-economic varisbles like occupaticnal, geographic and demographic
factors and examines their effects with the aid of statistical
technigues. Sven though emphasis ie on the results rather than the
techniques, this cannot be done without comparing estimeting procedures,
In this respect, some contribution will be made to methodology, even
if it only amounts to restating old sclutions in some other ways.
The computationsl approsch is reasonably simple but various estimates
of the sets of paraseters are pade and compared for the purpose of
choosing the dest, statistically, as far as the available data allov.
The final results show the importance of cross-classified data (if
grouped data are used) in family budget studies, It means that,
hovever small the sample of observations uod, firet priority must
alvays be given to using this kind of data as agalnst using data grouped
only by income.

lwiﬂ.ul studies in consumers' behavicur uiu family budget
data are ususlly invelved with economic theory as shown by Allen and
Sovley (1935), Stone et. al. (1954), Prais and Houthakker (1955),
Wold and Jureen (1956) and Schults (1937) to mention a fev of the
detailed and standard studies since the 1930's. They also provide
useful information on growth and developuent problems., There is also
the related allocation problem particularly for those countries getting
out of erises, in vhich case there is need for some rationing. Studies
of this kind are usually éuﬂu! out by individuals, or governments

sponsoring individusls, because of the interest in stendards of living
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or general velfare. Traces of this motive can be found in some of
the major vorks cited above, in this paragraph. The earlier
collectors of family budget data like Eden (1797), Bowntree (1501)
and Boviey and Durnett-Hurst (1915) vere motivated in the same mamner.
Vost of thess surveys were on the poor members of the community.

An izportant conclusion of Engel on Belgian working-class households
vas that a smaller proportion of expenditure vas devoted to food at
the end of the nineteenth century than at its beginning, in
counseguence of the general rise in the standard of J.i.vina.l The
Higerian situation vith regards to studies of family budgets has not
been encouraging. PFamily dudget data were first collected officially
through surveys in 19533 for the main purpose of getting weights

for the cost of living index as the consumer price index numdbers were
then ¢alled, ZImpirieal studies using the linﬂu data are fev or

non-existing if interest is in rigorous upprouh.3

There was no
statistical information on family budgets that could be used to
ressonable advantage after the civil war vhen rationing vas necessary
in the three Eastern states vhich vere most affected. Kven the
present Nationel Development Plan for 1970-Th devoted very little
space to personsl expenditure., Poesibly, the main reasons may be that
of lack of data and the genersl notion that there iz excess demand in

the Nigerian economy. But it should be reelised that efforts directed

1 Cited in Prais and Houthakker (1955), ».3.

2 See P.0.8. (1956).

3 This will be fully discuszed later in Chapter S.
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to the study of family budgets, especially for low income earners,
can never be vested or unrevarding because later the tables will turn
sgainst excess demand, as ve find in the developed countries. Then,
the voluable knovledge derived in continuous empirieal work om
fanily budgets will be very helpful since what the industries produce
ultimately find their ways Iin one way or the other to the consumers.
In addition, it is hoped thet this study will influence vositively
the aprrosch to data collection, storage and publication in Wigeria,
This study is wholly carried out es an erpirical econometriec
exercise, or an applied problex in statistics, in the sense that it
sttexpte to aprly measurerent and statiztical techniques in explaining
economic bebaviour of consumers. Quantificstion of the behaviour of
consumers in response to d&ifferent economic environments constitutes
the oldest snd verhaps the largest field of aprlied econometriec
estudies. Tt is #til)l groving despite the massive work done so far,
and the general attitude that all that could be said has been saild,
It seems this is not so. TIf economices iz to develor st & cuantitative
science, empirical work in it must be made not only in different
econonic environrents in a narrov sense but in different so called
pon-economic environments in a rigorous manner covering all stages
of econoxic dsvelopment. To be sble to achieve ruch, in the evolution
of the developing countries, a lot of quantitstive materials will be
required, Even though daveloping countries need the statistiecal
materisls sore than the developed, the mequisitionoof these materials

is very mueh in the reverse order - s paradox of life,
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Leser (1968) grouped applied econometric studies in consumers'
behaviour into three broad divisions secording to the level of
sggregation sdopted, as fellows: “Firstly, there sre consumption
function - or, which comes to the same, savings function studies, in
which the relationship betveen personal expenditure on one hand and
pervaonsl income plus other variables on the other hand is intensively
investigated, with emphesis on correct specification. Secondly, the
distribution of consumption expenditure over a number of commodity
groupe is considered as a function of a limited number of variables,
sost of them common to all commodity groupe. Thirdly, the demand
for individusl commodity is studied with the help of simple or
elavorate models designed speeifically for the commodity in wnin."l
The scope of this thesis falls under division two above. Commodity
groupe are defined and, using budgel data for selected urban areas of
Figeria which are finally pooled together, numerical contents are
given to the concepts of consumer economic theory. This is after
the relationshipe betveen commodity expenditures and total expenditure
are established. Our main interest vill be on income elasticities
eince studies using Tamily budget data for one time period assumes
that the data only shovw variatien in income while prices are usually
constent, Leter, witk the hely of assumptions based uron observation
of certain kinds of preference ordering of consumers, particularly
vhen commodities are broadly classified, attempt is made to derive
and estimate price elesticities, using the provortions of total
expenditure on the commodities and the income elasticities (Engel

elasticities) estimated from the budget data.

“mava

1 Leser (1968), p. SHA,
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The other chapters of this thesis are nmade up of the following:
The next chapter covers the economie basis of the study. The usual
theory of consumer behaviour i{s restated to stress points that are
relevent to this study. Zaphesis i{s put on recent development
concerning the relationship Yetween theory and empirical work in
vhich Leser (1941-42), Friseh (1959), Houthakker (1960v) and
m (1964%) have pla&cd very important parts. Chapter 3 discusses
models of errors ill nrinblu. ﬂmnion u-.lylin for grouped data,
method of iutmaul nrhhln m comparison of regression lines,
At the close of the mmr. the computational procedures adopted
are discussed. In this chapter, sn attempt is made to dridge the
gap between the theory and. thc dntn uunuhh. Chapter & deals with
the data, in Micuu vith mblm of date collection and urbdan
consumer nrnya in linrin, and the derivation of the data in the
fore used for this study. a;“ basic festures of the results nlfud:r
published officially and of Nigeria sre summarised as background
information. The next two ch.phn (5 end €) deal with the results
and their l:torpnhtim And. in the coneluding chapter, attempts
are sade to duubﬂctmnfm results, to deal with some
problems of analysing m-:mtim.pntcrn in miag countries,

umhn;" liarlnldl to outline some direections for further vork,



CHAPIER 2

ECONOMIC RASTS"

2.0 IETRODUCTION

This chapter deals with the economie theory of the study. It
is about the theoretical framework for the empirical investigation of
consumers' behaviour, The framework is formulated to be useful for
observations on consuver expenditure patterns. Its purpose is -
to translate pmpoliﬁnnl about preferences (which are not directly
observable) into propositions about expenditures on speecific
commodities or commodity groups.

Even though spplicstions of ultimate interest are to the
aggregate behaviour of s community of people heving certain
characteristics in common, the theory, im the usual practice, starts
vith & single rational consumer who is either an individusl or e
group with common purpose, who purchases commodities in the market.
Cormodities include goods and services among which consumers may
choose:  yam, cassava, rent, texi fare ete. A convenient mathematical
device for surmarising all relevant information about & consumer's
behaviour is to construct demand functions, based upon constrained
utility maximisation. The constructed demand functions show, for
each possible set of market parameters that collection of commodities

the consumer buys.

. In writing this section, I have gained much from the recent

contribution of Katsmer (1970).




2.1 BISTORICAL NOTE

.An important purpose of this section is to list most of the
concepts used in the other sections whieh are not given sny detailed
development in the body of the study. The historical origins of
denand theory lie {n the discovery of two concepte: utility and
demsnd. Tor & long time these two generally appeared only in
separate contexts, Focus on one seemed %o preclude consideration of

the other. Novever during the mecond helf of the 197.!:

century, a link
betvesn them became apparent and at thiz point theoretical content was
given to the study of duuul During the process of development,
nany concepts vere introduced into the theory. In the early stage,
starting vith utility theory we have additivity, diminishing merginal
utility and cardinality. It vas Rdgeworth (1881) who introduced the
ides of & general utility function, as opposed to additive utilisy,
and of an indifference map in o_rdlor to anslyse barter in the non-
additive case. Other eerly imvortant concepts inelude ordinal utility
[8lutsky (1915) and Pareto (1296)] and marginal rete of substitution
|Hiecks and Allem (193%)]. More recently Samuelson (1S4T) provosed
the concent of revealed preference in an attempt to aveid the prodlem
of "integrability”.

The concept of demand goes back to King (1696€) vho setumlly
computed a demand schedule for vheat., The relationship betwveen
demand and utility goes both ways and so it ie not surprising that
vhile Walras (187h) was explaining the former in terms of the latter,
Antonelli (1886) was examining the construction of i{ndifference curves
from demand. The utility theory approach to demand analysis involves
teckling many problems. TFor m.. the nmovement from preferences

to utility functions |Debreu (195k)|; the impact of changes in an



individusl's preferences on his behaviour |lehimura (1951)];
alternetive forms of the utility explenation of consumer lLehaviour
|Hotelling (1932) and Roy (1943), who dealt with the problems of
indirect utility]; the equivalence betveen meximising direct utility
with respect to commodity end minimising indirect utility with respect
to prices and income, with budget comstraint imposed in both
instances [Court (1941)]; and direct and indirect additive utility
|[Konus (1939) and Houthakker (1960b)|. This last topic is further
discusesed in section 2.h,

In somevhat different vein, economists have also noted that the
demand for certein commedities exhibits special traits vhen combined
into groups such as food and elothing. Hicks (1939) shovs that if
prices of goods vithin any group always move in the same proportiom,
then an individual's demand for the group, as s vhole, has properties
identical to that for a single commodity. Another notion along this
line is that of separability, introduced independently by Sono (1945)
and Leontief (1947), to deal with the muu of tastes. Thus if an
individual's preferences within a particulayr group do not depend on
quantities of commodities outside it, his demend for that group often
can be defined vith similar properties without the assumption of
price proportionality., It means that consumers' decision-making
processes can be broken down into steps: ke may first decide hov much
to spend on the group ftself and then detesmine the vay expenditure
is to be allocated within it.

Analysis of the consumer's behaviour under various environments
of uncertainty seems to have stemmed from Bermoulli (1738) vhere the
Bt. Petersbhurg paradox vas discussed and solved using assumptions
based on diminishing marginal utility of wealth and expected utility



23

rather than expected vinnings; and the subsequent developments that
followed von leumann and Morgenstern (194h)., Development along this
line is far shead in industrial dﬂiaionvgnkin; then in consumer
dni.ion-l-uns.l The details involved in all these problems and
concepts, and others not mentioned here, vill mot be discussed but
the idees involved will be used in meny parts of what follows.

2.2 THE THEORY OF CONSUMER'S BEHAVIOUR

It is quite reasonadble to suppose that the characteristics
of a consumer's likes and dislikes determine the purchases he makes
in the market., And it is fairly generslly agreed thet the rationelity
of bis behaviour may be described by postulating thet the consumer
hes o definite preference over all conceivable commodity bundles and
that he chooses those commodity bundles that ere optimum with respect
to hie preference subject to budgetary constraints, Making a number
of axioms on the preference ordering |Debreu (1954) and Usawa (1959)]
leads to the possibility of formulating a utility fumction which is
et least twice differentiable.

Uew U(ql_. Gps Ugs soes ‘n) 2.2(1)

vhere U is utility derived from a certain bundle
of quantities of n commodities and q; is the
quantity of commodity i in the bundle (i = 1,2,...n).

1 A possivle source of friction is highlighted by a collection of

contridbutions by Wold, Shaekle, Savage, Manne, Charnes, Samuelson
and Malinvaud published in the gﬁmm, Vol. 20, Wo. b (1952),
pp. 661-€79, concerning "strong independence assumption” if applied
to the theory of consumer demand.
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The axiom of rationality says that the consumer vill maximisge his
utility subject to his limited rescurces given by
n
l:-l?"qi = x 2.2(2)
vhere p, is the price of commodity i and x ie income.
Gonstrasined utility meximisation, using the method of Lagrenge
multiplier, leads to |

%%‘- = Ap, 2.2(3)
{i=1,2,...n
and Q.ﬂ!) given adove.
At the laft-hend side of 2.2(3) ve bave the marginal wtility of
cormodity £ and A, the Lagrange multiplier, ususlly interpreted in
MewnuummMIiwdlmm

2
;g-l.

Prom 2.2(3) ve have

= u
e | 2.2(%)
Py
im= 1.2,.--.

where —.—:f - .
Equations 2,2(2) and 2.2(3) are (n+l) equations in 2(n+l) variables:
the n quantities of the commodities, the n prices, A and income, x.
These equations form the set of necessary conditions for constrained
utility maximisation. The (nel) equations can be solved for all 9y
and ) and expressed as functions of prices and income, vith the first
n of such functions for the n quantities written as:
9 = QP a0, geeep, 4x) 2.2(5)

'!- = 1.2..:.“-



In the course of the development of the Lheory of demand, some
restrictions on these equations are derived. %o be able to do this
ve go back to equations 2,2(2) end 2.2(3) and differentiate them with
respect to income end the prices nov trested aé persmeters as in 2.2(5).
Using matrix notstion, for brevity, we have

vy q,l-lu 0 o
-p' 0 ' =1
vhere U= Wy Yo et B | s P “lpnl-
“a ‘3’ san I“ P?
;Il casannna % p-
A e S TR S Bl A e’
s % Yo,
3, : . /ox
dit : :
: . o,
'qﬂ seendsnsensn ."ﬂ q‘ lal
/vy /%,
1= ‘1 é Om 0
! ]
. 0

L]
Decacnnnss
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“ij -m A 3% B % JOEaR

A, 0, 1 are sealars, vhile i = [ u -p] is called bordered

-p' O
Hessian matrix. :

The second order conditions for the maximisation, given above,

require the bordered Hessian matrix to be negative definite, which

means that
- e % %
", <0 “H" “"‘3 >0 u u u < 0 ete
M= T o | Byg Y55 U ’ ¢
3L 4
et Yk Yex

The main restrictions imposed on the demand functions can be derived
from 2.2(2) and 2.2(6). Consider that there.is a change in the § "

price only, then 2.2(6) reduces to

'ql . Ya
U -p /3p4 .

“2 = A +——— for the jth elenent 2.2(7)
-p' O /393 g

2 3 :

qnhls ‘3

The effect of this change on commodity i is known by solving 2.2(7T)
: ' 2
and picking the corresponding solution for ql/ p 3 This can be done

easily by using Cramer's rule which leads to
3 A A
qih_pd = (-1)9% ) —ii- +aq, —-ﬁi 2.2(8)

vhere A is the determinant of ¥
and ‘ll. is the minor for element (k,t) of H,



In similar manner the change in commodity i due to change in income

gives
gy ¥ *oi | 2.2(9)
lu ‘ L] - ’
Substitute 2.2(9) into 2.2(8), vwe have

&
(-1)94 -{1 - 3y oy * % o - 2.2(10)

Consider the effect on the demand for commodity i as a result of a
change in ’j with utility and other prices constant bhut with a
compensating change in income, Under this condition, we have
S | . ¥
“1 - P, “j + ¥ dx,
But fyom 2.2(2), f‘% Bl QJ. Then the adove expression, after substituting
for dx, hecomes f

’ Sy
%'(%*Qﬂ"ﬁﬁ")”,

'.°.T:l'i'%t“‘5%
g 74

Defice k’d as substitution effect i.e.

day

o

k,, =5~ = «2(11

i e, ("3 )(ummum S
p's constant )

A
ku = t-n""" s —ad

)

and 2.2(8) can ther be writtem as

»
"‘;u, - ki.l - 4 "/u . 2.2(12)



Equation 2,2(12) is the usual Slutsky eguation. It is a partitionm

of the effect of a change in the price of j on commodity i into
substitution effect, ku and income effect. This partition is not a
restriction in itself, TIts importance lies in the restrictions imposed
on the k, 3 the substitution term. In the first place, ki j multiplied
by appropriate prices, sum up to zero (a property of the determinant
of H) i.e.

n "
Jflkijpj =0 2.2(13)

i=1,2,3,...n.
This is the homgqneity property vhich implies the sbsence of a money
veil. There are n of these as indicated above, Also it can be shown
that

kij = xji 2.2(1%)

which provides the symmetry property. These are non-trivial for
i # j and there are _n_(g_-_l_)_ of them. There is the non-negativity
property for the substitution pu'tl of the own-price derivative viz

key <0 : 2,2(15)

The consequence of this is that, in the case where the income
derivative of 2.2(12) is positive or szero, i.e. when the commodity
is not an inferior one, an increase in the price of this commodity
leads to a decrease in the quantity bought. This provides the

analytical justification of the intuitive notion of the negative

1 Allen and Mishan (1965) have shown that if the concept of an

increase in price is properly defined, this property remains
invariant when one removes the linearity property of 2.2(2).




relationshipy bdetween guantity and price. Thea there i{s the
adding-up property:
151" 3—;% -1 : 2.2(16)
vhich is derived by differentisting 2.2(2) with respect to income, x.
The corresponding elasticity approsch to all the restrictions
given above and some others is very valuable in empiriesl studies.
Friseh (1959) and Leser (1941-k2) garried out their mnalysis using
the elasticity approach. Because of the usefulness of restrictions
w on elasticity approach in vhat follovs, some of them are now
derived.
Given the demsnd functiom in the form 2,2(5), ve define the

follovwing concepts:

T L T expenditure on commodity i

¥
W --—i— = proportion of income expended on commodity i
_(budget proportion)

i
Rm--..-qf :u-mmuw of demand for commodity i

and

psda th
A M §F J7" price elasticity of demand for commodity i

1.5 = 1,2,3,...0.
fince our snalysis concerns static demand theory, elasticity of demand
is a concept of comparative statics. It will not describve the
short-run effect of price change, but the effect on the equilibrium
vhich vill be established after some time. Using 2.2(12) to substitute
for Iu in 2.2(13) leads to



n 3q
o ‘mj - x“‘m -0 2.2(17)
=
vhich shows that 2.2(5) sstisfies Euler's theorer |see Allen (1947T)]
for homogenous function, It follows that dividing each term of
2.2(17) v 9y end n:pnniic it in elasticity form, gives
' n

1-1 iJ *E, - 2.2(18)

‘i - 1,21!.-‘0
This ie the corresponding homogeneity condition ir elasticity form.
Differentiating 2,2(2) with respect to price j ve have

q,
!v /3%, *+ q, =0,
=t 4

P
On multiplying each term of this umniouw-‘l- s 1t beconmes
,_- —L.l—q-& IO
tey X 3 x

and, {f the numerstor sand the dexominator of the term uader the

swnmation sign are multiplied by ay and re-arranged, using the fact

P:q
tht-in-%,nhm

Eoy 3% .,..:.:. sy m0, 2.2(19)

If 2.2(15) is expressed in elasticity form, it leads to

n
w, B -0 2.2(20)
1_1 ' Ll

.’ - 1.?.--.‘-



This is the Cournmot aggressation conditiom - with respect %o §.
From 2.2(16), it cen be shown that

n
151.”“’ -3 ' 2.2(a1)

vhich s the Engel sggregation condition. If 2.2(12) is solved for

L]
‘u -?":’qj%n' 2.2(!2)

°
waltiplying 2:2(22) by /g, ve get

wvhich ean be written as

’ .
g/ B | e
‘u- ‘I.l'”:‘..i qi =

o
vhere ‘u - tu ‘i -
Folloving the definition of ‘13 given vy 2.2(11), iu can be defined
an substitution effect elasticity. MNence from the expression above,
putting the right-hand terms in elasticity fbn; leads to
€ - By * -,xm 2.2(23)
vhieh is whet Friseh (1959) called Sluteky Elastieity. Priseh (1959)
remarkeG M 'i.l is related to licks-Allen !‘.lutlc:lt} of Substitution,
Tgg 88

c“ = t”h’.

1 icke snd Allen (193%), p. 199,



Since .13 is symmetric in { and J, we have
Bgp # Byyfug = By # o/ 2.2(8%)

All these restrictions, 2.2(13) through 2.2(2k) sre invariant under
general trausformation of the -ut:lli-ty funetion,

What wve have been discussing so far comes under the direct
utility Nmtiq_a. As mentioned gndor section 2.1, there are at least
tvo concise ways of descriding a given preference ordering in terms
of utility funetion and thg optimination principles under the two are
equivalent. The other way is indirect utility function (see sections 2.4, 2.5).

o far mo assumption has been made sbout the preferences of the
consumner vhnhqr for direct or indi_nct utility hmct.iou.
Contridutions to modern demand theory fmn considered various
possidilities usually encountered in empirical work as indiceted in
section 2.1 sbove, There are results concerning the assunptions that
utility functions can de sub*&iv_!dod into separate groups and
naxinisation in ﬁcsc groups is independent of maximisation of
utility in the other sre_nlg;;l. The restriction on the utility functions
which is of immediste importence to this study is that of sdaitivity
|Houthakker (1960»}' or want-structure independence between cormodities
|Priseh (1959)]. These topics form part of the msin discussion of
section 2.% and no further discussion is given here, except to remark
that the witiu on vhich observetions exist for this study are in
broad categories, suitable for this kind of sssumptions on preference
ordering. In addition, there is reason to belisve that when commodities
are in broad categories even though they all compete for the
consumer's income, there is no likelihood that the kind of substitution
existing between commoditises like tea and sugar, or yau and cessava,

exists betvesn them,




This analysis has been devaloped for a consumer but what is of
interest is a collection of consumers. The movement from analysis
for m consumer to that of & group of consumers is the odject of
diseussion in most economice textbooks, hovever elementary |see Prais
and Houthakker (1955) snd Pearce (196k), to mention two, for seme
serious discussion of this point|. The very weak assumption made
here is that there is no reason for the behaviour of an individual
in a group to be different from that of the group particularly if the
group is reasonably homogeneous vith regards to many factors thaft
are likely to affect the preferences of the consumeras (same utility
function for every consumer in the group). The results given above

will be regarded as holding for each group of consumers studied.

2.3 ENOEL FUNCTIONS

At this point it {s necessary to go dack to eguation 2.2(35)
and digress s little. Instead of considering commedity i as a function
of all prices and income, we consider it as related only to income,
with all prices given, as
ag ® Q=)
f21,2,¢e0m

vhich can be transformed to give

¥ = (x) 2.3(1)
{e®]1,2,...0.
Thie is to take note of the fact that ve are relsting exrenditure on
commodity i on total income. The functions 2.3(1) are called Engel

functione after the name of the scholar vho first made systematic
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study of the relationship between income and expenditure on food.l

This kind of digression is necessary if ve toke seriously, as we should,
an gbgervation made by Houthakker that, f!‘m:-ntinl considerations
suggeat, however, that the shape of the Engel curve to a large extent
deternines the form of the price-quantity relations, so thet it is

perhaps justified to comcentrate on the former."?

To lend support

to this, is the opening remark by Leser (19k1-42) that, "Market date
lend themselves to a direct approsch %o the measurement of price
elasticities of demand, bub their use is associated with some
statistical ditficuithr. data are usually only available for the
demand of the wholesaler, not of the consumer, and tastes may change
significently during the period over which the cbhasrvations have tc be
extended. Pamily budgets, on the other hand, do not present these
difficulties but they give only Engel functions i.e. income ~
expenditure relations and thereby income elasticities of demand.”>
In addition the present study is based on budget dats. Of recent
years this kind of dsta availsble for different time periods is being
used in place of the usual time series on prices and quantities

|see Leser (1960) and Powell (196€) in particular|.

Equation 2,3(1) is the genmeral form which Zngel functions
usually take. There are nany sspects of Engel functions for consider-
ation. Demand theory ususlly regards prices and income to be the most
important factors affecting demand., The next candidate is 'testes'.

1 See Houthakxer (1957), p. 532.

2 Houthakker (1960a), p. 10.

E Leser (19&1-‘2) 0!3. ecit. Pe ho-
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'Tastes' s the most difficult to deal wish emong the three, By
interpreting the concept of 'tastes' widely enough, all differences

in consumption patterns could be attributed to differences in 'tastes'.
'"Tastes’' includes such things as location, family sise and family
composition, climate, social class ete. It is therefore & catch-all
for those determinants of consumption which, except in the long ruam,
are not themselves determined by economie factore. On the basis of
this statement it iz necessary to adjust 2.3(1) to take account of
sone of the determinants making up "tastes'. This can be done in cne
of two vays. Rither we specify 2.3(1) in some detailed form to
include certain parameters to represent each of the determinants of
tastes or we classify, into groups, all the consumers inwolved in

the analysis to maske each group et'mn homogenecus with regards
to the determinants. There is the third possibility of combining

the tvo alternative approaches given above. The first approach provides
too meny parameters to be estimated and in some cases it may be
difficuls to identify some of them. The second requires more date than
may be forthcoming., It seems the third arvroach is more plausible,
This means to claseify the consumers vith regards to some naturel
factors which sre easily identified ~ loecation, occupation, social
class ete, - and within each group, have 2.3(1) vhich will de specified
to take note of family sige and composition. A form of 2.3(1) thet
takes note of family sise is

!i.} » 'i[;ﬂ 2.3(2)

im= 1’2|0.¢l‘ j - 1.3..-0!

mnnj-th.tmformuyjinthomupof
consuners.



To take sccount of family composition 'pbili'bly in terms of sge and
sex can lead to the form
Y. b4 )
L zi[-i-i] 239
ijx Jx

i=12,...n (no, of commodities)
5 b 1.8,!..' (IIO- gf f“ili..)

and k= 1,2,...7 (no. of types of persoms in
euch fasily)

The family effects are iijk and h’.h. 'uijh represents the effect on
the expenditure on commodity i of the kth type of persan in family j,

b type of parson in

wvhile -La represents the income effect of the k
family j. Varfoussforms of iijk and ‘jk bave been proposed and used,
Prais and iiouthskker (1955) used the linear form while Forsyth (1960)
used the exponential form. |

Apert from all the deterninants put together as ‘tastes' Lhere
is the poseibility of allowing for ecomonies of scale in consumption.
The concept of cmin of scale gives expression to the possibility
that, with given levels of iacome per person, . large household may
be able to attain & higher standaxd of liviag than a smaller Lousehold,
This is easily seen vith regards to & commodity like food. If 2,3(2)

is adjusted to take note of this concept we have

- 6 0 .
y“/nji - ti[!j/af] 2.3(k)

vhere 8, is raised to power 0, or 6, and 1 - &,
is the measure of the specific economies of scale
for commodity i end 1l - LN is the meanmure of the
income aconomiss of scale, W¥e cagn take 6, as a

0
veighted average of 8, (i = 1,2,...n).



If there are no econcmies of scale 8 w1 (i=0d,..en), similar
sdjustment csn be made on 2,.3(3) to incorporate the effect on ihe

housebold (femily) composition. If this is done we have

Y33 /% /4‘01
ux'ﬁ[x.- Sx _ 2.3(5)

with the 1 - ¢y end 1 - @, Baving the seme
interpretations as those given for 2,3(4).

Engel function in the form 2.3(5) is in a ressonadbly general form,
Tor estimation to bi carried out ve need many assumptions vhieh are
mostly dictated by the _ki_nd of dats availadle. |

The next aspect of Engel functions is the specific form whieh sueh
functions should take. A;ong the simple mniens uﬁully used -
linear, semi-logarithumie, dpubh-lowithuic. hyperbolic etc. -~ thepe
is not a single one that satisfies all the inportn#t criteris ususlly
put forvard. The crihria by rh.ich ‘the suif.;‘oility of a kind of
Engel function is to be .h:ma are as mnou in d-euuing order of

in;port-m:"‘

goodness of‘ fit 11: a vide range of d.ntn. computational
simplicity, theoretical plamibilitr with udding—up mnd.itlon as a
special cese., Adding-up condition in this sense means that I Yi(:) g x.
Az for as goodness of fit in a wide range of datas is comrn:d. linear
and hyperdolie¢ forms get rather lov score, semi-logarithmic does well
for food stuffs and the double-logarithmie is good for nesrly all
commodities. );itohim end Brovn (1957) have some reasconsble disgrams
for loguormal hsll Metim. On computational simplicisy, wifh the
ndum of ulcctmie mpmﬂ. this csn nov be schieved by all the

forns pu‘tieularly ma the non-linear ones can be easily transformed

1 cee Houthakker (19608), pp. 10-11.
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to linearity. The lognormal Engél curve, which requires s rather
involved iterative treatment, can be estimated more quickly on the
electronic computer. Theoretical plausibility covers must of the
restrictions derived in section 2.2, This implies im particular that
Hi(x) 2 x (e.f. 2.2(2)). Moreover the Engel functions after using it
to derive demend funetions with prices allowed to vary, should be
capable of being integrated into a system of indifference curves.

In the case of linear form, thuérttied plausibility eriterion is
satisfied, n’i(x) £ x and the utility function generated is a quadratic
one., All the other functions mentioned above failed to seatisfy this
ceriterion. As a result of the poor performance of these simple forms
in the three criteria there is need to examine more complicated ones
which will do well in all counts. The trend of this development is
picked up in seetion 2.5. After discussing in section 2.l the various
means of deriving demand functions from budget data, section 2.5 starts
with a review of different systems of demsnd fnactions recently

employed in empirical demand studies.

2.4 DERIVING DEMAND FUNCTIONS FROM FAMILY BUDGET DATA

The utility approach to demand has many adventages. Firstly, it
helps to throw light on certain problems which could not be solved
by a purely objeective, behavioural and operational approach, In this
sense, by providing a rational foundation for the law of demand and
with a generalization of the law, it helps to bring out the inter—
dependence of the various ecomomic factors. In so doing the classification

of commodities into useful and significant categories is made, the
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negatively and positively sloping demand curves are explained and so
providing useful background to statistical work. BSecondly, from the
various restrictions given in section 2.2, utility theory helps to
deternine vhether certain forms of Mnd. functions are consistent with
given sssumptions. These restrictions on the demand functions for
individual and related conmodities help to show vhich commoditiea

are competing or complementing. The data best suited to utility
spproach for derivation of demand functions are the family budget data.
It is not easy to derive a demand function from statistical data
vithout making some assumptions regarding the nature of the preference
ordering and how these affect the related utility functions. Another
feature of the derivation of demand functions from family budget date
vhich must come to mind is that the approach is implicitly or explieitly
on the general static demand function as discussed in section 2.2

with no time element entering into the analysis in an essentiel way.

A demand function is completely determined, under the usual
assumptions, by the income, own-price, and cross-price elasticities of
demand, Hence this section deals with the derivation of these
concepts, in particular, from budget data. The usefulness of these
concepts, particularly for the developing countries, is given clearly
by Prisch (1959) when he said in the opening paragraph of his paper
that, "In A DECISION MODEL where one will attempt to solve the
implementation problem as far as possible by arranging for zero demand
pressure in the consumer markets, it becomes an important statistical

1

end econometric problem to estimete the demand elasticities."” From

1 prisen (1959), p. 177.
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budget dats, proportions of income expended on the items of
commodities and the Engel elasticities are estimated more essily than
the own-price elasticities, vhile own-price elasticities are casier

to estimate than the cposs-price slasticities, The problem is 'how
far is it possible %0 go in the direction of drawing conclusions

sbout the price elasticities from the budget proportions and the

Engel elasticities?' This section desls with various methods of
ansvering the question put forvard snd hov these methods can be adapted
for the Higerisn situstion.

The first attempt at deriving demend funetions from family
budget data was made by Pigou (1910)., BEis method wvas meant to derive
elasticities between income groups, and ratios of two elasticities
of demand could only be derived because of en indeterminate parmmeter.
Since later developments do not sapproach the problem in the same wvay
as Pigou did, it is not necessary %o give his detailed approach.
Friedwan (1935) mede very criticeal appraisal of Pigou's method and
sttenpted to improve on Pigou's method but ended in deriving own-price
elasticity of & commodity in terms of ancther vhich also mesnt that
an indeterminete poremeter axists in his solution. Gince s better
re-arrangesent of his solution is given by Houthekker (1960b) whieh
vill be mentioned later in this section, it will mot be necessary to
discuss Priedman's method. Amother early contributor was Marschak
(1931). The rationale of his procedure was that family budget data
gives the relation between money income, quentitisz of the various
commodities, and wi¢§ ;;'.u; that for households of fixed sise, the
relationship between tlun three quantities, using our previous
notations, is




k)

9= Q.i(l/l*i].i . 2,4(1)
£ 8 2.2502:8

that the quantity consumed may be varied, either by warying income
or price alone, or by varying both, but mot in the same proportion;
that vhen the money income and all prices are varied by the same
relative amount there h, in the long run, no change in the quantity
consumed, since m:nh"hi is unchanged; and that since at the
time of budgetary survey the wiusmﬂxcdtluuwmputpi-l
end the relation, 2.4(1) becomes

Q- 1,1(:) : 2.4(2)

1'®31.2, 400

This curve may be taken as a "single' market demand curve if we
assume that all prices rise and fall together (parallel-resktion
sssumption) and that there are no important substitutes for the
commodity in question, Then an infinitesimal increase in income by
a small relative amount is squivalent to a decrease in the price by
the same smount and viece versa. The final market demand is the
summation of the demand curves of the individual households. This
means that income elasticity is worked out before the price elastiecity.
From this brief summary we see that HMarechak's method is based on the
assumption that the difference betveen income end price elasticities
of demand for s commodity is negligible, if the amount spent on it is
small compared with total expenditure. But Friseh (1932) showed that
the difference could m be uﬁly neglected, and that the cbserved
income-elasticity could, therefore, not be interpreted as price
elasticitiess This is en important contribution as will be seen below,
that substitution between e@qpudititl is reduced as we have broad
categories of commodities i.e. if the amount spend on each commodity is

large, compared with total expenditure,
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In an attempt to deal with the problem of estimating elasticities
(income and prices) from family budget data, Leser (1941-42) decided
to desl vith all commodity groups together. With the aid of 2.2(18),
2.2(20) and the assumption that the cross-elasticities of demand
depend only on the nature of the commodity whose price changes and
not on the nature of the commodity for which the effect is studied,
bhe derived his basic relation:

1 w L
i—é;i-li!-1‘-:]’101_—1:5--1-!-—10330-‘10 2.5(3)

His additional assumption stated above, in notation, is
By, =y, 2.k(%)
1dd. k¥
The implication of this assusption {s that the change in the price
of a good causes the expenditure on it to change in the same direction
a8 price, if the demand is price inelastie; or in the opposite

e

direction, if the demand is price-elastic. The expenditure for the remaining

commodities has thersfore to be sdjusted. The ssswsption then is that
thqouﬂuhntnmu&h-uhnm.mtmrummu
cormodities increases or decreases by the same proportion. This means
that the assusption excludes & high degree of substitutability or
complomentarity. The relation 2.4(3) can be expressed as

' By = - ey - (1= wg) (B, +0) 2.4(5)

(o, + E,.)
mt--lju-—h:i— .

In this form, the own-price elasticity of a commodity is expressed as
a function of its budget proportion, Engel elasticity and a constant

es for as the commodity is comcermed, since the constant depends on the
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parameters of snother commodity., The value of C is likely to be
small, possibly alwaye less than unity. A combination of 2.2(20)
end 2.4(h) leads to

By ® 1= 5 1+ n“) 2.4(6)
end sudbstituting 2.4(5) into 2.4(6), ve have
xu - - uJ(]. - 310 - G) 2.5(7)

With the aid of 2.k(5) and 2.4(7), the own-price and the cross-price
elasticities can be derived, except for the unkmown G. These results
are also subject to the stability conditions whieh are based on 2.2(13),
2.2(35) and 2.2(15). Even though Leser (194i-42) varied the assumption
given by 2.4(k), sueh thet this relation became the expected value

of the adjusted sssumption, his basic result 4id not change so that
2.4(5) still holds,

Houthakker (1960b), discussed similar problem, asssuming an
additive preference ordering giving rise to either a direct or an
hdirpﬂ additive utility function. lie vas sainly interested in the
comparison of the performance of the two kinds of additive utility
functions. HNis Tinal results with regards to indirect additive utility
functions are very close to 2.4(5) and so it is not necessary to go
into their details,

Friseh has done more than any other scholar in tackling the
problem posed at the beginning of this section, but we shall restrict
ourselves to his last and most important contribution |Friseh (1959)]
as far as the approash of this study is concerned., His spprosch is
eimiler to the others in the making of assumptions about the consumers'
preferences. lk called his main nssumption, on which the work rests,




vant-independence. The concept of vant-ipdependence is closely related
to the idea of utility trees developed by Strots (1957). Put simply,
thies means that a commodity i is want-independent of all the other
goods if the marginel utility of commodity i depends only on the
quantity of cowmodity i snd not on any other guantity, or commedity i
is vant-independent of all the other commodities if the quantity of
commodity i influences only the marginel utility of commodity i and
not eny of the other marginal wtilities, Vith the aid of most of the
restrictions given in section 2.2, in sddition, defining the concepts
of utility acceleration and vant elasticities, he set out a group of
formulae which can be used to get price~elssticities if budget
proportions, Engel slasticities and utility elasticity ss a result of change
in h_en-a’“ are known, From t.a(h)‘. ve know that the marginal utilities
are functions of guantities, i.e.

w = "(q‘. Qs was q.) 2.4(8)

i=2,2,...m,
The inverse functions gun then be expressed as
‘1 - ““1' ‘a. ‘3. “en ‘ﬂ) . 2.k(9)
im= 1.2.-.0‘.

Then utility accteleration is defined as

. ':ihﬁg'"-ql). . %
“ix ey

i-'k - 1,2,.-.‘

and want elasticities am

1 muis is ususlly the form in which Friseh defined the concept of
money flexibility es shown bhelow.



i

o My . .
Ut T T )

1.‘ L 1.2....!!-

These twvo concepts are not iaverient under a gemeral transformation
of u, mm.hﬂdv*ﬂimuumnumm
commodity % is elastic or mot with respect to the gquantity of .
This means that if there were a given change in the marginal utility
of commodity k, bnlmtoehwmqmtiwq‘utm or much.
After shoving several properties of these two concepts and their
relation to the restrictions of sectiom 2.2 he derived the follewing
formulse:

- i_-_ﬂfi?. ) 2.5{10)
@

By = = Bygley

i being want-independent of all other goods
and & = % . ‘:- (money flexibvility ss defined by
Frisch)

Byp = Byom (X % ) 2.8(12)
ir qi}_ =0 for this perticular (i,k) comdination.
No further sssumption is needed.
» Esnll » B, ) tiaa)
.M 2.8(12
LTI Tt "
i being wvant-independent of all the other goods
B
P 2.4(13)
ix ¥ "10%
i q{l = 0 for this particular (i,k) combiastion.
¥o further assumption is needed.




and

1 -
B& - - xioﬂl 1 - 5% » i i k 20‘(1"

k being want-independent of all other goods,

wvhether i is vant-independent or not.
Frisch (1959) suggested that if commodity i is went-independent of
all the other goods, vhile k is not, ve can use 2.2(2h) together with
2.5(1h).

For practical purposes there are several ways of applying 2.%(10)
to 2.5(1h). In the first place i{f there is a satisfactory estimate
of & then the owvn-price elasticities can be estimated using 2,5(10)
and the cross-price elasticitios using 2.%(11) or using 2.4(1h)
together with 2.2(2%) depending on the assumption mede. If the & is
unknown, it may be necessary to begin by msking independent estimate
for & vhich we may apply to either 2.4(12) or 2.4(13) as the case may
be. Apart from this it is a promising research vork to determine &
for d4ifferent groups of conxumers r!ao.o it serves as a measure of
differences in expenditure patterne between the d&iffersnt groups.

Apart from dealing with this kind of want-independerge, ¥risch
(1959) extended his analysie to cover the case where there are groups
of commodities which are such that there might exist any sort of wvant
dependence within each group, But no want dependency between a commodity
in a given group and a commodity outside of the group, a kind of
separability of utility function or the slmost additive preference
of BAM .(196%). The present study is not extended to cover this.

From the general reviev of all these past studies, a common thinking
ie vevealed. Thers is the common mssumption about the degres of
substitutebility or complementarity detween commodities snd, in all,
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the presence of an unknown paremeter. An interesting investigation
vill be to find out hov significantly different are the results, at
least empirically. In section 2.5, & specific function will be
considered. '

For completeness, it is necessary %o touch on the recent
contrivution of Barten (196ha) in vhiech the main theme is the derivasion
of price-elasticities without apparently imposing any serious
restrictions on the assumed behaviour of the consumer, le reformulated
and analysed the kind of equilivriwun analysis of consumer demand as
shown in section 2.2 to include family effects, and tried to shov the
similarity between price and family effects for infinitesimally small
change., lie derived a pseudo Slutsky equation of the kind given by
2.2(12) for fumily effects, This means that family effects can be
decorposed into two parts, the specific effect and the overall effect,
in wvhich the overall effect iz the sum of weighted apecific effects.
The weights are the price elasticities. In sddition, he indicated how
to estimate sinultaneously the family effects mnd price elssticities

'~ from cross-section data. This appromch will not be given detailed

attention in this study because of the type of date availeble for use
at present, It is certainly a useful approach if there are suitable
data. Such data should contain no zero observations on the variables.
This is at present not possible for Nigerian data.

In section 2.3 an attempt vas made to choose a set of Engel
functione which will satisfy all the criteria set out i{n the section

~ goodness of Tit for a wide range of data, computational simplicity



and theoretical plnlihﬂ.ﬁy. Linesr and double-logaritimic forms
failed in at least one criterion esgh. The goodness of fit for the
linear form is poor relatively while adding-up condition, s special
ease of theoretical plausidility, is not fulfilled by the doudle-
logarithuic form., No choice was then made. It ias necessary to

search for the 'ideal' functions by considering different systems

of demand functions which have some elements of linear or double-
logarithnic forms. It speems that any function that satisfies these
eriteria must have some elements of at least one of these two fumctions.
Hence a variety of complete systeme of demand fumctions that are
provosed in one way or the other sre derived to remove the defects

of linear or double-logaritimic functions. Many syetems have been
proposed and used by many scholars, In recent empirical work, Parks
(1969), Yoshinara (1969) and most of the recent references they cited,
examine the folloving systems of demand functions theoretically and
enpirically:

The system of Double-logarithmiec Munctions

| PP S
io i} y
= A Ep 2,5(1)

’- = 1.’30...1

Theil-Barten's Differentisl System
w, d(log 11) = bdtﬂu x) - : w, 4(1og pk)|
ks)
B
.« ¢“|i(1u ),) = T o d(log rk)l 2.5(2)

j=1 k=]

im= 1.2..-.‘-
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Btone's Linear Expenditure System

B
’i » .i’i - bi(: - 3:1.395) 2.5(3)
i » 1.2'....-0

Houthakker's Indirect Addilog, System

B,+1
2.5(%)

Bk ]
3
h" [;:

i ‘1’2.'..'.

All the variebles used {n 2.5(1) 8o 2,5(k) have the mesanings as used
in the previous sections, vhile the A's, d's, a's, £'s, ¢'s are
peraneters to be estimated; d(log x), d(log 9;) and &(log p, ) are
differsntials with respect %o the variables they contain, On theoretical
grounds, each must setisfy the restrictions, 2.2(2), 2.2(18), 2.2(19),
2.2(21) and 2.2(2h), In sddition, for espirical purposes, Yoshikare
(1969) introduced a further restriction that all income elasticitims
must not be equal to one, For, if thay are equal to one, the
Mhu of total expenditure spend on dlrfomt goods remain the
sanme vhen prices do not change. Although expenditure shares change

in reality, this does not provide a complete justification for
introducing the nev restriction, since the changes in shares might de
dus to changes in prices, But since the expenditure pattern of a
consumer would probably change when he is presented with rising income
and constent prices, {t is reasonadle to introduce the restriction that
income slasticities are not all equal %o one i.e.

B, Y 2.5(5)
for some 1.



The system of double-logarithmic funetions, 2.5(1) fails to
satisfy either 2,2(2) or 2.5(5) and because of this failure, it is not
satisfactory theoretically. The Theil-Barten differential system,
2.5(2), fails to satisfy 2,5(5) on theoretical grounds, while 2.5(3)
and 2,5(hk) are satisfactory all round on theoretical grounds. Purks
(1963) ignored condition 2,5(5) and examined 2.5(2), 2.5(3) and 2,5(b)
vhile Yoshihara (1969) exemined only 2.5(3) and 2.5(k). On empiriecal
grounds there are no econclusive results on which ome %0 choose. Parks
(1969) found the Theil-Barten Differemtial System to fit the data used,
best statistically. But Yoshihara (1969) fawoured that of the Linear
Expenditure System. They bLoth used time series data from diffevent
countries, and the nethod of estimating the parameters of esch system
is different. As a vesult of all these, comparison is not essy.

For family bLudget studies, it seems that, apart from theoretical
grounds, the next thing that wust be comsidered is the form to which
esch of 2.5(1) to 2.5(h) reduces when considered as Irgel functions.
In this case, 2.5(1) reduces to the set of ordinary transformed
. doudble-logaritimic funetions, 2.5(2) reduces to the set of ordinery
transformed aifferential doudle-logapithmic functions, 2.5(3) to the
set of ordinary linesr functions and 2.5(4) becomes

sitl

x
qi = :L—— 2.5(6)

n u,
£ .iz

j-l | i - 1.’....‘0

The system of fumetions, 2.5(€) satisfies all the conditions laid down

above including 2.5(5) and so i{s the system of choice.



As a system of Ingel functions, 2.5(€) satisfies the theoretical
plausidility mentioned in section 2,3. With regards to computetional
simplicity, paremeters can be estimated by using estimates derived
from the ordinary double-logaritimic Engel functions. This means that
pot much extra vork is involved. Houthakker maintained that it could
be ahown that this procedure of waing the estimates of the ordimary
Gouble-logarithnic Engel functions gives maximus 1ikelihood estimates.>
Bince the estinmates of the parameters are derived from the ordinary
‘double-logarithaie Ingel functions, the goodness of fit for a vide
range of date will be reasonably good. The Indirset Addilog. Bystem
as a system of Engel funetions was developed and used ériginally by
Leser (1941-42) and further developed and used by Wit and Somermeyer

(1956), Houthskker (1960a,b) end mr et. al. (1962). The rest
of this section im devoted to its development following the approach
adopted by Houthakker (1960m). To begin with, an Engel function
£,(x) which lacks the uﬁw condition in the sense defined in
seedion 2.9 0 W' Arangfiudhet 1500 Uhat et setlafios 1% Wy witing
g (x) = -;:E-(:l- 2.5(7)
15 r,(s)
j=
{=]1.2,,...0
This means that T ;i(x) ® x., If this i applied %o the double~
logarithmie tui::n in nontransformed form, we have
« x.i.l |
vy = -L-—,}- 2.5(8)
Ay
iwml1,2,...0.
Because of the unveildiness of the parameters, ve consider the ratioe
for tvo commoditien, say { and § and the resulting relation is

! Houthekker (1960b), p. 25k.
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’1,’ s | i o B 2.5(%)
3 "

Taking the logaritim of 2.5(9) ve have

log ’i - o "5 - m‘;t* (‘l - ‘am S Qd(lQl

This means that the ratios between any two exvenditures have a constant

elasticity with respect to totsl expenditure, Put the income elastiecity
of demand® of 2.5(8) ie:

n
T Yl St R s 2.5(11)

1 mnis result is derived by eonsidering 2,5(8), in which case
s, ek LI
_ - ox ¥ - ax o, 8.x
. yliiipacde =My i R
(zax")
J"l:,‘
( ) 'i '1‘1 : f,-1
B 3!01 n!x F-!: .tnie’:
tu:’-"' :n:"‘ : x"
jor ¥ md m*
n
Y. I By
4 Loy 374
-(siar-&-—%——
. W n Yy
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This result givem an important Aifference between 2,5(8) and the ordinary
double-logaritimic function which has constant elasticity, The
difference depends on 1 - .;.1'3.3‘ The cloder 35153.1 is to unity,
the clogser 2,5(11) is to the constant elasticity of the ordinary double-
logarithmic function.

Since our interest is not only in Income elasticity, but also in
the price elasticities, ve next derive the price elasticities for the
corresponding demand system., The corresponding indirect utility

function is
=)
'(plg ng psg “-aa Pn. ,’ & ui[}il 2.,(12)

and the constrained utility optimisation leads to the following system
of desand funotions:
Biel -8;1
L
alx P.
a9y .—‘__L-—_B T £2.5(13)

dn ¢
J:‘l.'ix p’

{ - 1.2,...”.

This relation, 2.5(13), is the zame as 2.5(h) as it should be.
Following the method adopted in derivinz 2.5(11), the following own—
price elasticity for commodity i is

By = = q. =14 Bluy 2,5(1%)

and the cross-elasticity vith respect to commodity i as a change in
the price of commodity j is

‘1.1 ° ijo, _ 2.5(15)
vhich is free of commodity 1. This satianfies the relation, 2,h(4).
But it is not useful getting these two results, 2,5(4) and 2,5(15), from
fanily budget data unless the #' 's are estimated with the aid of data




including price series. This means that we can not go far with these
tvo relations (2.5(1k4) and 2.5(15)) ueing the present data. Ve have
to resort to the general results given by 2.4(5) and 2,4(7).
Substituting 2.5(11) inte 2.4(5) to replace ﬁm. we have

n
‘.i! = - ﬁ! = 1.4 .‘.’. * (1 v .‘,Jil".j o (1 - .i)o. 315(1‘)

Sinee 6 by ite uﬂnitlu is 1ikely to be small and since 1} - g, also
by definition {s less than unity in absolute valus, the term (1 - w,)0
is likely to be very small snd lees than unity in adsolute value. As
o Pirst approximation the last term may be droppsd® and 2,5(16)
becones

n
R = - 8 =19 By # Q- '113.!.1’5"3' 2.5017}

This approach seems reasonabtle, since 2.5(11) ean be legitimately
estimated from budget data, From the relation 2.5(16), the defect of
using 2,5(14) easily showed itself. In the same vein, 2.4(T) can be
replaced by

And becsuse of the smallness of ",30 it may be dropped too and this leads
to 5
Reg U8, = 0y _3:1’4“3. 2.5(19)

With the koovledge of wome estimates of B, E,. and o, (i = 1,2,,..0);
Frisch's money flexibility, @ can be estimated by using 2.4(12); whieh
can then be used to estimate £y, and E;, uaing Prisch's formulee
2.5(10) and 2,4(11). The two methods of estimating Byy sad xu can
then be compared.

J'Bitfornntvﬂ.uuor {(1-w, )0 betveen O and 1 can be used to test the
sensitivity of the estimates.



3.0 ' INTRODUCTION

A comparison of real life facts of consuwers' behaviour with
theory is ususlly made on the basis of statistical medels and inferences.
It seems it is the only approach. This chapter forms the bridge
betveen the theory of chapter 2 and the data used, to be discussed in
chapter &, This chapter examines the concepts messured; briefly
discusses factors, other than inceme and prices, affecting comsusption
patterns; and in grest detail diecusees the statisticel model adapted
and the various statisticel inference approaches used in the study.

Various problems are raised in the lnst chapter vhich have te be
put into some systematic form., The basic relationship given in echapter
2 is, that each specific expenditure depends on income, i.e., relation
2.3(1). This bas to be adorned with the ususl error term to take
the place of srrors of specification and other errors, after putting
the relation in an explicit form, of the kind given by 2,5(8). Then
the variadles are oxpressed in terms of per consumer unit to remove
fanily effectz as far as possible, as dipoussed belov. Two kinds of
consuser units are examined, The first kind is 'per person’
ealculation, in which the expenditures and income for each family are
each divided by the number of persons in the family., This is based on
the so-called homogeneity hypothesis. It is represented by 2,3(2).
Then there is the coneept of 'adult equivelences' eslculation, in
which the expenditures and hun of esch family are each divided by
a measure which ip based on regarding esch member of the family as =



fraction of an adult. Thia is represented by 2.3(3). These concepts
with regard to consumption units are discussed fully in section 3.h,
There is the problem of choice of Fngel functions which wes discussed

in chapter 2 and @ choice of 2.5(8) was made. Tt was stated in

section 2.5 that the parameters of this system of Rngel functions

eould be estimated using the ordine¥y double-logarithmic functions,

and that such estimates possess maximum likelinood properties ans

stated by lNouthakker (1960b). The main difference is in the elasticities
derived from them. As o result of this, ve shall estinate the
paraneters of the relationship of the form

Yoy = Bog ¢ Byg%g * ey 3.0Q1)

{®1,2,...85 J®1,2,...8
vhere ¥, j fs the logarithn of expenditure on
commodity { and x is the logarithm of income
all per consumer unit in femilyr j; 6., snd
lu are parameters relating to commodity i
wvhile cu i the error tern,

We asssume that €53 satisfies all the usual assumptions that sllow the
use of ordinary lesst squares method to be applied to 3.0(1), nemely:

l(cucu) wol for jwx 3.0(3)
=0 for jd k

‘(',‘u) .-_o - 3o°(k’

And for the purpose of statietical tests of hypothesis that €y is

e random varisble normally distributed with mean zero and varianmce o2,
The relation given by 3.0(1) gives the impression that the kind of data
available are observed individually snd that they are not grouped.
This is not so a# shown below.
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Apart from considering how family offects are i{ncorporated fnto
the analysis by using different concepts of consumer units, it is
vorth mentioning here, hov factors like locstion and occupational
differences are brought into the analysis, ﬁohtiau of the kind
given by 3.0(1) are fitted for esch group of families. A group may
be made homogeneous with regards to loecation, snd/or occupation. By
go doing we have sets of regression lines for each commodity
expenditure - income relation, vhich are meant to indicate differences
betveen location and/or occupation if there are any. As a result of
this, & method of comparing sets of regression lines f{s developed
and used to analyse the factors.

In the concluding section of this echapter, the computational
procedures adopted are stated. Yt is not possidle to discuss all
the statisticsl techniques used in this chapter. What is discussed
here is only besic to the study: If there is need to use any technique
not discussed here, possibly dictated by some results from the data,
some effort is taken %o sxplain sueh teahnique before application,
Heedless to say that various simple statisticsl tests are used too.

Host budget data avafladle for econometric studies are in
grouped form. Even vhen they are not, it may be essential and necessary
to group them. An important ohjective of statisticians Iis data
reduetion so as to make information supplied by a mass of data
digestitle and meaningful to the users. This i_- schieved by grouping
snd ultimately estimating a few parameters that will characterise the
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to data collection, recuives that the date referring to frdividusls
may notibe published and MUsE BE proufed. ‘Grourink may even raduce
computation, so that there'is 1éss lavorions numerienl computation of
individual obmervations: By crouting, As adonted fn this study,
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variables ‘are ‘o€) culnted Por $We arotin. Fesh sveraze value wuy ther
be breated Por ‘AT Sryosed Az a Féfedted @m.ﬂhﬁ@\ta‘a e of
rerdtitions being esunl to %wmicafwm@m faee™
SHPFORPIR o ST Praly 0 SEAHEET O SR N AT F54d bitr this
R OP GrOEHRE 1 o dls o WiDHRVE WHSITIN I By LSRN e
vevlanes {4 not BTty fred 3¢ A1) By V4 freater than hat to
B WEEHINEd Prom The tinroured gm‘ﬁ‘hﬁ:" The 108% of efficiency
1w AN THRE A SONROH (195K) Shved ¥het 1n the ense

Of ‘one detersininy variatld,’ the orEima Hetvod 6F grouning fe
Shviously @MWﬂom in order of magnitude of that
veriable; w=nd &M whually eraesd then, for & ;‘;}im number

off proNnE, mw\:@krum tHe' ey of obwervations that are
to fell 1:%&% EPOE: 40! a¥ Lo FISERS 20" tHE Tetvesn rroups variance
vhieh’ q\b?&iﬁﬁ winintaing 498 RN 2rolTs variance (tnis is
skin o Mﬂﬂﬂiﬂﬁ“ﬁr?ﬂiﬁt‘iﬁ hﬁi&ﬂﬁ-’%&mw’ This generd
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variables.only. An advantage of this apnroach f{a that the usual
Ehephard's correction iz not required., As will be shown belowv, in this

section, the unbiased sotimator of o? is given by the residual weishted




sun of squares divided by the number of degrees of freedom; here,
equal to the numder of groups less the number of fitted parameters.

There are tvo major methods of grouping. First, the method of
grouping usually sssociated with Shephard’s correction, i.e. for
the regression of y on x, the range of x is divided into intervals
and each value of y falling vwithin an interval i{s sssociated with the
nid-point of that interval. And the second, the method in vhich the
observations are grouped according to some scheme and the value of the
variables are replaced by their mean values. A special case of this
method is groupimg vhich, vhile considerably reducing the amount of
computation, leads to the same arithmetic results as would an
ungrouped method. This is alvays achieved vhen the determining
varisble is discrete and there is only one determining observation
per interval. The vork of this section i of the second method. Most
grouped family budget data are usually of this type and the data
svailable for this study are not exceptions. They are all grouped
according to the second method,

Grouping, as studied in this section, is a kind of matrix
transformation of the observations and so can be studied by an extension
of the matrix treatment of the general regression theory. Folloving
Prais and Aitehison (195h), we consider the grouping of five observatioans,
Yys Ypr Ygu Vo ¥g into two groups with three of them in the first

group and tvo in the other.
= ak = o
Lot 7, = 3ly, # v, ¢ ¥y) and y, = 3y, & v,)

¥hat ie carried gut adove can be put simply in matrix
form as
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or in some better notational form mas

y = Cy
vhere
Y2 Y3, % T2
4
Ty
s
111 11
"“““3"'333' - °2'|22 ,oa-lrooo|-u02-|oo|

In general, aasuse ve have K observations to be grouped into m groups
with £, £, ..of, in groups 1,2,3,... 2 respectively, in such a way
n

that E fj = N
jul

then we have

y =0y 3.1(1)

vhere

-

y= s 0= ‘1 and y =

“e '
.ﬂql o-” ot
(=]
"
awe g
N o

with Q -I’!‘*- I W | . » & rov vector of dimension f,.
3

f fj ’.i r‘, rj J
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It is essy to shov that

GG' = 0 3&1‘9)

In the crnse of ungrouped data vhere we are faced vith estimating
the parameters of 3.0(1), given assumptions 3.0(2), 3.0(3) ane 3.0(}),
it is well krown that the ordinary least squares method gives bhest
lineer unbimsed estimators (BLUE) of the parameters |see Jobnaton
(1963) snd Malinveud (1970) for some rigorous exposition of this
method|. If wve put 3.0(1) in matrix form and allowing for k independent

variables togothor with their observed walues, ve have

yw X +¢ 3.1(3)
vhere
A BN Ll e T T R T8 L
Yo Xpq Xpp vee Xy
i . *o* Ty
pulp | anaea]e
ta €2
fa €3
By | €y

and the related assumptions become
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Blee') = 0?1, 3.1(5)

B(X'g) = 0 3.1(6)

The ordinary least squares estimators (representing these with on

the parameters) are:
g (xm) 2xry

Cov(f) = a2(x*x) "}
3.1(7)

e - 1- £ 'Y'Y e .(xl,l
But 1if assumption 3.1(5) i{s not satisfied and instead we have

E(ec') = 0%, 3.1(8)

vhere ¢? and @ are knovn values but Q ie a
pon-unit square matrix;

it is xnovn that by using Aitken's Generalised Least Squares Method
|see Adtken (193%)|, the following results corresponding to 3.1(T)
can be derived

R e e L

cov() = o2(x'a " x)}
3.1(9)
and

3w de [yty - Brxraly|

In the case of grouped data, since grouping is a kind of matrix
trsnsformation as shown above, if the observations are grouped means

as defined by 3.1(1), then 2.1(3) will be tremsformed to

ym X8 +¢ 3.1(10)



The corresponding assumptions about e will be:

8(e) = 0 3.1(11)

E(ce') = o2Go’ ' 3.1(12)
and

E(X'e) = 0 3.1(13)

Because of the form of 3.1(12), the ordinary least squares method
esn no longer spply but we can apply the generalised least squares

method as given sbove. From 3.1(2) snd 3.1(8), it means that

2 =0o = | 2

and it can be shown quite easily that

n"‘l - (GG.,"I % f

This means that
B = |5 (60) 9] 25 (0015

Cov(f) = o2]%* (00*) 352 3.1(1k)

and
62 m A |55 - '3 (00") |
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In the special ease of a dependent variable regressed on an

independent variable using data grouped into » groups as above, ve

have
;-g°+31§4'¢'
wvhere
- nl- 1%
y=GCywm | ~ s X =0x » -
z 5
: Tt
o ° o
1 x
-
then
- » n <A f nty
f | = j:lrj j:lrjij ;:l ¥
= = =)
§ |
R By 2 4
ey P NI
leading to the following results
By = ¥ - B,%
e 8 cun iy _,a
B\fxy,~ 2fx, ELfy,/Z T
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L3 AR R il §

J=1 jm1
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m n n
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and ¢ » Qg =

3.1(15)

3.1(16)



All the results for the special case can be meaniagfully displayed in

the usual enalysis of variance table as shown in table 1 below:

Table 1. ANALYSIS OF VARTANCE
Source of Veriation | 4a.f Sums of squares
Total after n o -
grouping Jilf.!’j
Residual sfter n-1 g P s o N .
common mean jflrlyi "flflyi) {,;r-‘i A
ey [ong T2\ T5IR acd Mim
Due to Regression i 3 rj"ﬁj - érj:j ,j_;lrj’j,j:j_.fj A 93-
m n n B
text-(rex)/re
3,155 3.1.1,! J-l“
Residual after c?
groupeé regression | ™2 -5

From this table, the 8?2 and R? can be estimated as

a’-ﬁ‘n-%‘

and

BxA

vhere R? is defined as the provortion of total variation
explained by fitting a regression line on the data.

There is another problem similar to the above in the sense that

it results from the reakdown of sssumption 3.1(5), although from a

different source. This happens .vhcn. instead of 3.1(5). ve have



E(ee') = g%0 = u} 8 3.1(17)

This is the problem of heteroscedasticity. It is serious only when the
range of variation in the varisbles is large. In such & situation,
there is need to investigate the distribution of the residusl variance.
In family budget data, it is usual %o find that the variance within
eachk group of date is approzimately proportional to the square of the
mean expenditure witbin the group |see Theil (1951) snd Brady (1938)].
This means that 3.1(7) is replaced by
o8 = o | E(y,)?
Ely,)?

Ely,)?

£z the case of grouped data, this expreesion becomes

a200G' =

S;l
n ,rl

vhich will give the same results ss 3.1(1%) except that ¢200G' now
replaces ¢20C', When we consider the simple regression given by 3.1(15),

1.'-1 is reprlaced by rjb;, . %This aswumption can be generalised as
J



21 Lo r
E(cj) {B(rj)}
J = 1;2...-“-
In some situations, there is the possibility thet grouping may even

help to reduce the problem of heteroscedasticity. This is the hope

in this study since this problem is not fully examined further.

3.2 COMPARISON OF REGRESSION LIIIBJ'

As indicated in the introductory consideration of this chapter,
given above; several regression lines of the form 3.1(15), vhere the
variables are defined as in 3.0(1), are fitted. It is necessary to
test whether their slopes, at least, are significantly different.

It may be necessary, for example, to test whether Engel elasticity

for food among clerks.is the same as that for farmers; or even

further whether this elasticity is the same for clerks, farmers, traders
and labourers in the same community. Such analysis helps the pooling
of original data together particularly if the elastitities are not
significantly different. This problem is essentially that of comparison
of regression lines, or a more general case of the analysis of
eovurinnce,?:sinne other tests are involved. It is not enough to test

just the elasticities which are just the slopes of the regression lines

1Thil section is based on the notes taken from Dr. Quenocuille’s
lectures, (as an undergraduate) at the London School of Ecomomics
(University of London) in 1962/63 session. An elementary and
practical treatment of this technique is in Quenouille (1966),
chapter T.

®See Malimvaud (1970), pp. 2T1-2T5.
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if 3,1(15) is used as defined above, It is posaible to have two or
nore parallel lines i.e. limes with the same slope, dut which are
separate and distinet. For this reason, it is then necessary to

test whether the diatanges between the lines are significantly aifferent
from zero. It is not posaible to test the distances betveen the

lines unless the linea are parallel. This means that test between
regression lines {s consequently carried out in steps, Pirst, the
reaidual mean squares in the regressions sre comparsd using the
variance-ratio test to see vhether the wvaristions about the lines

are comparshle (rigz. la). If they are, they may then de pooled.
fecond, the regression coefficients are compared by using veriance-
ratio test (or t test in the case of two regression lines). If they
ere not significantly different (fig. 1b), the joint regression
coefficient may de used. Then at the third step, the 2istances betwwen
the lines are tested to see if they ere significantly different from
zero (fig. le). The problemy involved are shown diagramatically in
fig. 1 in the case of two regression lines. Tig. 14, is the case where

y RO ¥ _ ¥

K x z x
(a) Same wvariation (b)) Same slope (c¢) Same re- (&) Differemt

about regression gression regression
lines line 1lines

Fig. 1 Compsrison of Regression Lines

all the hypotheses are rejected. In what follows, the situation
depicted by fig. la will not be considered. Ve shall assume that the




variations in the regressioms are the same. The other situations
as ve shall see later corresponding to testing between slopes, between
means and betveen regressions.

As a starting point, we consider the case of two regression lines

of the form 3.1(15). The two regressions are
Bet 1: ;1 = B].O + Bn(’_ﬁ - ;1} + e

Set 2: 5’2'820*’21.(;2';2)*‘2
m m

vhere X, = I f£.%../ I f,.
1 jm Y8 5

{ e1,2

We are interested in examining vhether there is any significant
difference between the two lines assuming the variations in the
regressions are the same., There are two wvays of approach. There is
the use of t and F tests combined according to the steps discussed
sbove. But analysis of variance approach can be adopted. Since

by using the analysis of variances, .gononliution to more than two
lines is easy, ve choose the analysis of variance approach. The

necessary basic computation is set out as follovs:



fums of Squares and ecross

products Set 1 | Set 2 | Combined Data
T3 - (123001
tfyi-(rfy.)/ L ¢ A A>A +
: - m s W
jilrixj - (jiltjxj) /jzlrj B, B, | B2B, +B,
m m _ m
T yxiving £.y: Bfxy/ B £ g c
5-1535 3.15 3.1.135_13 % Cs
Sample size my m, m +m,
Regression Coefficient € Cs C
i /By /B, /B

This is followed by the analysie of variance of each set and the

combined date separately. On the basis of such separate analyses,

e combined analysis for comparing the regression lines is carried out.

The case of two regression lines is given in table 2.



Teble 2. FORMAT FOR COMBINED ANALYSIS OF VARTAECE TOR

COMPARTNG TWO REGRESSTION LINES

Source

a.r7.

After fitting
different meand
and 4ifferent
slopes (Residunl)

After fitting
different means
and common
slope

After fitting a
common mean and
a common slope

Due to fitting
a common slope

Due to
difference
betvesn sloves

Due to
difrerence
hetveen means

Due to
regression

-14-2-b

my ¥y =3

B Sy <8

fame as 2.5,

Came as a.98,

Same as s,.8,

) T
3(F

o2
D #» ==
.')

® Value under s.s. is divided by corresyonding vilue under 4.7,

Each component of tadble 2, particularly the last three can them be

compared with the firiss component as is usual in anslysis of variance.



In the general case vhere there sre r regression linee, the

necessary sums of squares and gross-producta are computed;snd the

residual sum of squares for esch set and the combined date seprarately

are «ri_nq. Then the corresponding tlbh.-far the combined analysis

of varisnce for comparison of r regrssesion lines iz given below as

table 3.
Table 3. FORMAT FOR_ YSIS OF VARTASCE o1
COMPARING | LIMES
m d.f. B.8. -031.
After fitting ; 2
different means ; - oy ; N ; c_i,!. =D 52
and different M'h h-.lkh - Bh
slopes (Menidual)
After fitting A = £ c;!
different means b _ k=
and a common hzl‘h-r 3 h:l‘h r =3
elope £B
hel -
After Titting & r »  e2
common mean and :-h-'a A--—ﬁ-P
& common slope he=l
Due to common . _g
slope B
Due to
difPerence r-1 E-D a{
betveen slopes
Due to
difference r-1 F-u ﬁ%
between neans
Due to _ ey 2
regressions 2'_ 2 y=Do .| 53

® Value under s.s, is diyvided by the correspending value under d.f.




73

Again only the last three components need to be compared with the
first component for the usual variance-ratio test, The three
components correspond vith the bypotheses {llustrated for the case of
tve regression lines by figure 1 (b, to 4.).

3.3 BRRORE IN VARTABLES AND SIMULTANEOUS EQUATION PROBLEMS

In section 3.1, we exsmine how s single ecuation can be estimeted,
particularly wvhen the observations on the variables ere group means.
In actual fact the single equstior is one of a set of equations.

In such a eitustion, assumption 3.1(13) for equation 3.1(10) is not
likely to be satisfied, For example, if sguation 3.1(10) is a member
of & system of equations, sose of the variables x), X,, iE!. e X
which bave the matrix of observetion X are likely to be endogenous.
In which case those which are endogenous will be correlated with the
error term sesociated with 3.1(10), hence 3.1(13) will not be
satisfied. Another problem, which at first looks different but can

‘ be golved in the same way, ss done below, concerns the fact that

the anelysis, so far, is based on the assumption that the true valuee
of the wvariables are measured with no error. 7This is seldom correct,
particularly in the kind of data availsble for econometric studies.
These two points create similar probleme hence they are treated
together,

The ordinary least squares approach to regression analyais will
result in binsed estimates, even ssymptotically. This means that
even lsrge samples cannot rescue the estinates from being biseed.
SBumers (1959) was the first to point out the simultaneous equation
trouble vith regards to family budget dsta analysis, using the work



of Prais and-Houthakier (1955) as example. Livietan (15€1)

developed the problem further apd tried to solve it by the method of
instrusental variasbles. They both assessed the pravity of the problem
of bias invelved, The problem of .m:;l in variables and the use of
instrumentel variables are well discussed by Durbin {1954) while the
method of instrumental variables is further developed by Sargan (1958).
This section is mainly application of these sources to the simple
cese, involving only one instrumentel variable.

Summers (1959) beaged hie eriticism on the assumption, which is
usually made, that o household's expenditures on commodities in its
budget depend upon its inconme (and other variables) but that {ts income
does not depend upon its expenditures, 7T this is the case, the
least squares method will be unbissed; dut he maintsined that there
are some houssholde vhich dedide upon the afaount of effort they will
expend in order to esrn income on the hseis of how much they wish to
spend. In the abeence of empirical evidence, either way, it is not
unressonable to assume Tor statisticsl purposes that income does not
depend upon expenditures. But Swmmers (1959)_ wvent further to say,
"that the sssumption thet there is no 'feed back' between expenditure
on individual items and totsl expenditure {s mot neeop'hnt.“l Prais
(1959), in his rerly to Summers, put up sn slternative assumption that
a household firet decides on its total expenditure and then sllocsates
it to the various cormodities, comprieing its dbudgets while one of
the items sctz as buffer absorbing the net belance of positive and

e S —— ey ety o —

! gummers (1959), p. 122.



negative devietions from 'expected' expenditures on other commodities.
Preis mainteined that under such a situation, the ordinsry least

squares vill not lend to any biss. In sddition, it i{s useful to
consider the coneept of income and its relation to comsumers' purchasing

decizion rrocesses.

There are various hypotheses that have been put up since the
pioneering vork of Keynes (1936) vho meintained that current
consurption expenditure {e¢ a highly dependsble and steble function
of eurrent income. This is the absolute income hypothesis. It is a
first approximation of real 1ife situstion and wo it is no surprise
that it has remained as the springbosrd of other hypotheses as shown
belov. Brady and Friedmsn (1947) snd to 4 large extent Duesenderry
(1949) suggested that a consumer unit's consumption depends not on
hiz absolute income but on his poeition in the distribution of income
smong censumer units in his émmity ~ the relative income
hypothesis. While Tobin .(.1951) put up the wealth-income hypothesis,
meintaining tentstively that changes in vealth may explain the rough
constancy over tire in the fraction of income saved. And Friedmen
(1957) propounded the permsnent income hyrothesis. The zist of this
hypothesis Iis that consumption is not continuslly being sdapted to
casual changes in income. Each household fixes fts expenditure
according tc the level vhieh it econsiders norwal fer its income. An
exceptionally high level of income in any one pericd will lead to
savings againat future needs, and conversely a tewporary decrease in
income will be compenaated by the use of previcusly accumulated
savings. The level of income which is considered normal is therefore

wore significant than the smount actumlly received,
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It is not possidble to incorporate all these ideas into the
model of this study as that would extend it bevond its scope. At
lesst an important fact comes out clearly from the discusaion adove
i.e. thet income whatever the ma_ning attached seemz to be an
exogenous variable vhich consumers sdjmt- to, vhether izmediately
or in the Mﬁ. A useful model thet can be adopted wust relate
specific expenditures on the commodities to totsl expenditure, and
total exvenditure related to income. In so doing commodity
expanditures and total Omd{tu& are tresated as endogenous and
income as exogenous. It ig u kind of Engel-Kevnes model., The
reduced form of the model ag dietated by the theory 6f consumer's

behaviour is:

Yim o + 02 Vv
1 - 1.‘2,-.-‘

' = ¢ +0

00 mx' - v(') 3.3(1)

o
Iyi-:'

im)

where yi.- s' and x' are the ‘true' walues of

_expenditure on cosmedity i, total expenditure

and income resnectively; the 8's mye

paraneters and the v''s are the randor error terms.
The following asswvtions sre made

!{vi) a0 Porit=0,1,2,...n

B(v;vj) - cg for{®3 (1,5 =0.1,2,...n)

an forid])

x(xvi) =0 "foralli ({=0,1,2,...n).



The corresponding structural form of 3.3(1) is

Yi "By ¢80 ¢y
'! - 1.’.0-.“

‘ 3.3(2)
s' '500"101 "o
zyi =g
8,.0
1800 [ ]
vhere 8., =0, ., ~ <=~= g _» 1§
oi 0i ®10 ii "10

oo %0 * %10 * "10

v " v~ 8%

v, = y!

0 0
and
E(vy) =0
!(v!vj) - uz ¢ p,,08 foriw] (i,4w1,2,...n)
=0 for i ¥
E(z'v,) = 8,02 for 1 = 1,2,...n.

From these results it meens that the application of ordinary least
squares method to any of the first » equations (which are equations
of interest) of 3.3(2) will lead to bdiased estimates since

B(s'v,) # 0 3.3(3)
i=1,2,...0,

In this situstion, the sssumption of Prais (1959) discussed sdove
will not be correct theoretically since z' can po lomgsr be treated
s® exogenous as shown by 3.3(3).

In real life, we 4o not have the 'true’' values of the variables.
Error of peasurement iz to bde expected, at least for the near MNuture
in most ecomomic date. It may be reduced, it seems {t can not bde
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elivivated, MNeasuresent ervor in this sense ie not the same as error
Gue to grouping ususlly adjusted for by using Ehephard's correction.
As pointed out by Durbin (195h), neither can the methed of grouping
diseussed in section 3.1 sbove remove or reduce measwrement error
theoretically. On the daeis of this diecussion, 3.3(2) bas to be
re-cast in terms of vhat are sctually ohbserved. TFollowing the approach
adopted by Durbin (19%5h) we define:

Yp =yt

t =3 42" 3.3(%)

x =x' ¢ x"

vhere the observed velues Yy ® end x are partitioned
into 'true' wvalues yi, £', ' and the error parts r;,
3" and x" respectively,

Then the following further essunptions mre made:
E(eyy) = B(y{x') = E(vix’) = E(x"x") = E(s"x) = 0, 3.3(5)
Substituting 3.3(4) into 3,3(2) leads to

LR TR A TLR |
i - 1.2.-..‘

3.3(6)

'.'00‘310""0

Zri L
vhere wi = vi - luvé - 7’1' - Ins'
and
wo - ¥ +g" - clox“.

It {s quite easy to verify that
x(wia) 0

es in the case of 3.3(2). ¥%hich means, again that the ordinary least

squsres approsach will lead to biss estimates. The purpose of



statistical analysis is to messure the reiationship detween 7i snd
2’ die 8,3 but vhat is feasidle is to use 3.3(6) which is just
identified econometrically. In mctual fact it is a recursive model.’
This makes the estimation of the parameters quite easy.

There are three methods which can be applied and decause the
mode) is just identifed and recursive, the three pmethods give
equivalent results. They all have the disadvantege that they are
biamed, but asymptotically unbissed. The methods are indirect least
squares, 2-stage least squares and method of instrusental variables.”
Indirect lenst sguares method is feasible vhen the structural model is
exactly i{dentified. In such a situation there is & one-one correspondence
between the reduced fors pareneters snd the etructural paremeters.

If the reduced form parepetérs nre estinated, they csn then be used
%0 get the estimates of the structural varsmeters. Tn the case of
the 2-stage least squares wmethod, the basic ides is to replace g in
the first n equations of 3.3(£) by its estimated value (derived by

)“ equation in the model and then

regressing 2 on x) from (n4l
Byg (i =1,2,...0) is estimated by regressing y, oo the estimated value
of s instead of » itself, In effect we are using a corrected version
of s vhich iz made uncorrelated with W,, For the method of
{nstrumental varisble, a variable which is correlated with ' but

pot with ", vi. N and y; i{s sought for. Thiz i{s then used to
estinmate Byg (i »1,2,...n). In the case of s model specified by the
various income hypotheses discussed adove and from the assumpbions

-t

1

See Swmers (1959), p. 123.

2 See Malinvawd (1970), pp. €11-628, TO6-TLT.



given by 3.3(5) and those given for 3,3(1). 'hen x is used as an
instrumentsl varisble, it is easily seen that the three methods are
the same,

Using x as the inetrumental warisble and putting """ om a
paranster to indicate that the method of instrumental variable is

used to estimate it, we have

n
L C.y..(x, -~ %)
r, - o R |
iy, =22 3.3(7)

i - 1.2;-..‘

m
vhere x = I £.x % - fJ and ve sssume ve are using

grouped date.

It can be shown that 3.3(7) !z ssymptotically unbiased since ill

tends to ‘li in probability senss, i.e.
The warisnce of ili is
m
2 s M. S\
DL 4 rh(xj %)

Ver(d,,) = 4= . 3.3(8)
Iﬁ:ltbnj(xj - x)

Using the amalysis of wariance epproach, the residual sum of squares

after fitting a regression line vith nlope !11 vill be

. - = - - ’
m e = m = Ve -
I !'J(nj . ')2 g 2;11 r,,i.’('j i .)-

J=1

= - =
SPRANUTES T s 7P

d=1



t .. (z, - 2)
3
“““‘u"t}l“
tf,(s, - 2)2
il b JP

then

it 8 (F; -T2 - (ad ) T £,(s, - 2)X
sy 3043 774 1thys - 11“3'3 \

This means that
‘ t.(y 2= ( i! ) (s, - 2)2
- = (2 B 4 - +
m £5yy - 7y LT b i B

» - - - -

On the right hand side of 3.3(9), the first term is the smount of
varistion explained by fitting a regressior line with slope ili and
the next term is the residus) sum of squares after fitting the _
regression line. So that 3.3(P) gives the usual partition of total \

Y

varistion in regression analyeisz., This i-pli;s that

- - "
ﬂ

j.],, 5‘,'13 )2

ng = 303(10)

and an unbiased estimate of cz is given by

1 - - = 2

Liviatan (19€1) maintained that the fact that ali i biesed does
pot mecesserily imply that it should be rejected because it has a

smaller variance than ili' Thie means that in computing §., instead

11



of il.i. there is some amount of loss of efficiency vhich vas first
shown by Durbia (1954), However the biss of 511 seens to outveigh
{ts smaller variance since itz expected snuare error, an(ili) “
ll(in) = 8,;1%, vill in most cases be much larger than that of &,
becnuse I:(in) = B, tends to zero ssymptoticnlly, Asymptotiec
unbiagedness of Eli can be aswessed by setting up the confidance
limits for 8, in small samples as computed by Durbin (1954). He made
use of the nut_uption that the instrumentsl varieble is not
correlated with the randowm error term, JTn the present case, this means
that the error ters im each relation of the first n relstions ef
3.3(6). Thea using the result that the true regression of
Yy~ fyq® OB X (see 3.3(6)) is gsero; amnd with the assuzptions of
3.3(5) and those for 3.3{1), & random wvarisdle can be dafined as

: fllgﬁ - ¥y - Bygls, - :)lij 2

i

- -0 = - - - = 12
e (R - D2 e fJI&S -5 - ngl - .)l

3.3(22)

which is distributed as the square of a correlation coefficient based
on & ~ 2 degrees pf freedonm. Ifudawtoth?alip!ﬂmm level
of r by T then

Pro: (rf < 2l) =1 -4a

vhieh gives a quadratie form in nu. We can then solve for an to
get the tvo roots vhich may be interpreted, as wvas done dy Liviatan
{19€1) in the case of a = 0+05, as the linits of the a-confidence
interval for 4 ,. ' The values of B, and £, can then be examined to
deternine hov many fell within the limits.
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The above has been developed vwith Ithc assunption that all the
relations in 3.3(6) are linear, In fact the wame results hold for
the indirect sddilog fanctions which ere of interest in this study,

since the sdding-up criterion is satisfied,

3.h ESTIMATION OF PANILY EFFECTS

Family effects, in broad terms, cover nesrly all factors
affecting consumption excert income amd prices. The theory of
consuners’ behaviour is developed in terms of & rational individusl
vho, even vhen he pulls his resources together with others to form o
consumer unit, does not have interest different from the unit., This
{s not the situstion in vesl 1ife. The Behsviour of a family will
devend upon what Triedman (1652) called “"culture complex prevailing
wvithin the social-esconomic group of vhich it is a tn‘bor."l Panily
effects reflect the influence of the types of social elaszs, occupation,
location, sge, sex, ethnie ;mupkng nﬁa many others. The fanily
effects vill also determine to what extent economies of scale exist
in the consumption patterns of the fanmilies, Hence there is the
aesd to deflate observable variables by some of the determinents of
Teulture @hx' which usunlly show up as family effects and in this
way to give the proper behaviour of consumer units. Then detter
estimates of Engel elasticities and the other elasticitier will de
derived, The extent to vhieh all these factors or slements can be
pursusd depends very much on the available data size as vill de found
in chapter S5 below.

i e

1 priedman (1952), p. 11.



The fact that un important slement in government polieies
involves family size and composition e.gz. fawily sllovence, gives
added incentive for investigating femily effects, One group of factors
deteraining family effects is used in classifying the families inte
groups, 8o that each grouy is homogeneous in terms of the factors
uged - soeial class, occupetion and location. Comparison of regression
lines is used to rank the effects of these factors. The next growup
of factors comprises family sise and composition, Family sisze
refers to the number of persons in the family irrespective of age,
sex or any other means of distinguishing them., As far es this study
is concerned, family composition is defined with respect %o age and
sex.

The first stey in the elininution of these effects is the
consideration of the fenily sise. This {5 sc hecause Tamily size is
positively corrslated vith income and a very high preportion of
varistion in eapenditure patterns hes mueh to do with femily size,

In some cases it is not impossible that variation mccounted for by
family size is more than thet sccounted for Wy {nam.l A very
simple hypothesis congcerning family sisze is the so-called homogeneity
samumption which tekes conswusption per person as dependent only on
inecome per person. I% is the assumption of constant returns to scale
as given by 2.3(2). This assumption is not appropriste because a
family is composed of people different im many ways. But it is still
a vorth vhile hypothesis because it gives some interesting properties
of Engel funections. One of these is that Engel curves for bouseholds

of different siszes are likely to cross if taken over their full range.

1 See Prais and Houthakker (1955), p. B8.
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Another is that the elasticities derived can be used to classify
commodities as luxury or neeouu'y.l This is determined through the
family size elasticity of demand (see section 5.5). A commodity is
a luxury if this elasticity is nega.tive,l end is a necessity if it is
positive, The parameters of 2.3(2), after this relation has been
specified as indirect addilog funetion, are estimated as discussed in
3.1 and 3.3. All estimates made -ccording to this form are referred
to as 'per person estimetes' instead of homogeneity hypothesis
estimates.

The anglysis of family composition is a refinement of the
analysis of family size, This means that theepe must be some
improvements in the estimates over those of the 'per person estimates'
if further analysis done is to be justified. The question worth
asking in studying family composition effects according to Prais and
Houthakker (1955) is "'How in Pfact does household composition influence
consumption patterns?', rather than "How should consumption be

affected by composition?’ n2

This statement helps to determine in what
ways family composition effects should be estimated. The usual
approach to this problem is to define a scale of equivalences based
on either nutritional requirements or actual family behaviour with
regards to consumption. A scale of equivalences consists of regarding
other members of a family as equivalent to a fraction of a standard

person in the family, usually the adult mele. In such a cese, a child

1 See Prais and Houthekker (1955), p. 90. Note the distinction

between luxury and necessity expressed in terms of income effects
[see Allen and Bowley (1935), p. 5] vhich is adopted in this study.

2 Preis and Houthakker (1955), p. 125.



may be regarded ans equivalent to, ssy, i of an adult male in the
consunption of food in She fanily. Cometimes the scale may not take
an adult male as standard dut may define a standard family - Allen
(1542) used the 2-adult family ms standard wvhile Porsyth (1960) used

s couple-fanily as standard. As can be cbserved from the questions
given sbove, seales based on nutritionsl requirements caamet be
appropriate for econometric studies. On the basis of this, the present
study does not make use of scales bazed on nutritional yequirements.
There are vearied opiniocas as to the need for investigating family
composition effects et all, There iy the opinion that the phenomens
involved are too complicated to be treated by the simple device of &
scale of equivalences and as such that the problem is more or less
inscluble. There is the other opinion that it requires 2 much more
intensive investigation in which the device of a scale of eanivalences
is unnecessary and pessibly misleading. Others believe that some
attemptes ean be made and ghould be made to use knovledge of family
composition, at least to improve estimates of Engel elasticities.

What is done as far as this vork i{s concerned is %o attempt to improve
the estimates of Bngel alast{cit{es using the major comtribution Wy
Preis and Houthakker (1955), Meny sttempte to deal vith this prodlem
abound in the literature |for exsmple, see Sydemstricker and Xing
(1921), Allen (1942), Friedman (1952), FYorsyth (1960), and Barten
(196ka) to mention a few, in addition to Prais snd Houthakker (1955)].
It does not seer that the prodlem has been solved. Much will depend
on the availability of good éata. On the basis of Prais and
Houthakker (1955), 2.3(3) is re-cast as en indirect addileg funetion.
Folloving their aprrosch and the enalysis given in 3.1 and 3.3, family
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composition, based on ege and sex, are incorporated inte the snalysis
to get estimates bLased on 'per adult equivalence'. For the estimates,
relationship considered is of the form:

?

"3/ S PR 3.4(2)
oy 1878 3 mp 0"

im 1.’..:..; J - 1,!,-..‘-

m-uhmm.fmoftrnthf-uy
jmi“ is the group meen, £'s, A and a's are
paraneters.

To derive u“(t ®»1.2,...7), 3.4(1) is expressed as

g T
= - - i -
'u”".s"'m'u’ - A g:u LI 3.h(2)

thqo'ammmduniﬁwimldth
.1.. (i = l,!....ll’.

This neans thet

i“ "‘n;ﬁ * nul-,u L I q“.a-ﬂ 3.4(3)
1e1.2,..m; Jwl,2,...m
e e R e
Py ® ’”,(‘jlt:a.“.ﬁ)
S e
If ve know ;n. ;u. ;’13"";11 for eommodity { them since ;13' ;QJ"";'!J
(j =1,2,...n) are known, regression analysis can be performed for
3.5(3) to estimate the set of parameters Biys Bygs cony By for
commodity 1. In sueh a gase, by the method developed in 3.1, ve have

iy = |5 00 25|25 001y Y5, 3.4(4)
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Since observations for ii (i =1,2,...n) are not available, an
iterative method is adopted. The computational procedure is explained
in section 3.5.

Another aspect of family effects which is worth examining is
the concept of economies of scale. This concept gives expression to
the possibility that, with given levels of income per person, & large
family may be able to attain a higher standard of living than a small
family, e.g. with regards to a commodity group like food. In
considering non-food commoflities, it is more difficult to give
meaning to economies of scale in a simple manner as given above. This
is because many commodities are only bought for families within given
size ranges and composition e.g. it will be odd for a one-person
family to purchase items like baby food and probably we can expect a
large family, say, 6-person family to purchase a dining table with
8ix chairs. There is another problem, that there may be some
uncertainty as to whether to attribute a given phenomenon to the
effect of family composition or to the effect of economies of scale.
In principle, the issue can always be decided by investigating
comparable phenomena in househollds of constant composition but of
different sizes, possibly all adult families. Some attempts at this
will be considered, but not into details, in chapter 5. To give
detailed analysis of economies of scale we should require to estimate
the parameters of 2.3(4) and 2.3(5). The form of the present data

does not allow for this,



This study has bLenefitted greatly from the modern electronic
computer, particularly with the extension of this faeility to the
University of Tbadan, Nigeria, vhere much of the spade vork of this
research vas carried out. Without this facility mot much could have
been dome within the period spent. The three programs used vere
wvritten by me. They vere first used on the University of Tbadan,

IEM 360/25 and vere later adjusted and used on the University of Lomdon,
CDC 6600 to revise some of the caleulations previously made.

All the three progrems will be briefly deseribed bdelov, and
they are included as Appendix A, Even though electronie computers
are guite fast and can do maes routine jobs in extremely short periods,
there is guite a lot that _ctin basz to be done on desk caleulating
machines, particularly vhen huran judgment ies required in the
process of the computation., All the ealculations regarding the
analysis of variance for the comparison of regression lines are
carried out in this way. Por this, I have found the electronic desk
cslculators at the London School of Economics very useful. This is,
of course, after all the sums of squares and cross products are
provided as output using program I as discussed below.

Program 1 is mainly a regression analysie program, to calculate
equations 1ike 3.1(15) following the approach discussed in section 3.1
wvhether 'per person' or for 'adult equivelences'. It can be adapted,
by changing one or two rovs of the progream, to desl with linear,
semi-logarithmic or double-logarithimic forms, Information is input
in sets of group means and all the data are stored before the

computations begin. This makes it possible for each specific



expenditure to be regressed on total expendituwre and {ncome

separately, and total expenditure on income. By so doing estivates

for ordinaery lesst squares are made while making it possible for
instrumental variable approach to be done easily on the desk
esleulating machine by simple divisions. For eech regression line
fitted, the output is made up of all sums of pauares and cross products,
regrassion coefficients and their standard errors, snd R?,

Prograe II is concerned vith the computation of 3/(66') '8 and
ita inverse vhich are used for 3.k(k). Observations on the number of
persons of diffarant types as group means and the corresponding
number of households (f) are stored. The covariance matrix 5'(06')—15
is printed while its inverse is punched as output. The inverse
matriz is used as an input for Program IXI,

Program IIT is an extension of Program I, The inputs ¢ -
the sase fore as Prograz I except that in addition, the inverse matrix,
|_§'(06')‘1§|-1 iz also an imput. The main aim of this program is to

find the Lest estimates of the paremeters of 3.h(3) and those of

> 3 X ’
log ~§-51—-— =8, + & log §r-4—- * 3.5(1)
I e,s .
RAs TR Y

i= 1,2...-“; j B l,?....n.

The computational aspect of this program is better explained in stages:

Stage 1: The £, (i =1,2,...n) of 3.5(1) are computed under the
assunption that the o, (i =1,2,...n; ¢ «1,2,...7) and
L (t =1,2,...7) are g1l unity (i.e, per person estimates),

The Rg (1 = 1,2,...0) are alsc caleulated and stored,
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Btage 2: The B's estinated in Stage 1 ere then used to compute
iu (i =1,2,0een3 J =1,2,...n) using the relation

§ J

= Yij,( tj) I 3.5(2)

t-1
i®1,2,..03 J=1,2,...n

The computed ;ﬁ (i=21.2,...0; J=1,2,...n) are used to

derive the Tirst estimates for the 80 (i =1,2,.0en;

t=1,2,...,7) from 3.4(h). When all of them are estimated,

the first iteration estimate of LW (¢t »1,2,...7) io given

by

e ® tz 181e
t=]1,2,...T.
and for subsequent iterations, the estimate is given by

r L

:.(l.)
a) 3 t-x.m M IRITY
"or = P (z)- i
e 0
(t=1 J

t=1,2,...7,
and vhere & refers to the 2%° iterstion.

This is required to satisfy the condition given in page 130
of Prais and Houthekker (1955).

Stage 3: The &, (f = 1,2,...n; t=1,2,...7) and &5, (¢ =1,2,...7)
are then used to earry out the first 'adult eguivalence'
estimates of £, (i = 1,2,...n) by using 3.5(1). The
corresponding estimates of Bi (i =1,2,...n) are also computed.

The decision to repeat the process iz besed on a simple test



vhich depends on the present valuss of R? and those found in
Stage 1, or in subsequent iterations on those of the oo

iteration and those of the (l#l)th iteration as follows:

2 - n2
!li'& !i.ld-l <0 , there ie improvement
=0 , po change
>0 , no improvement,
If there is improvement for i“ commodity, the corresponding
estizmates of &,., a,, (¢t =1,2,...7), II and g, for
commodity i replace their old wvalues.,

Thie test is carried out for { = 1,2.3.,...n to complete an iteration.
The process stope vhen there is 'no change' or 'no improvement' for
ell the conmoditien, or after 20 iteraticns. Tn all ealeulations,
the maxizum number of iterations wvas eight. At the end of an
fteration, {1 there iz st least one improvement, the process moves to
stege 2 and another itevation i» begun using only the stored 8,

({ »1,2,,..n), The process then continues, At the end of each
iteration, the estimated values of a,, (i =1,2,...ny ¢t =1,2,...7),
Boe (8 =1,2,...7), 8 (§ =1,2,...n) and their standard errors, and
ng ({ =1,2,...n) are printed as output., If we define h as the number
of conmodity groups vith 'mo improvement' in each iteration (0 < h < n),
the {teration vith the lowest value of h close to the end of the
computation is chosen as the best iteration. The decision process
sdopted here im different from that used by Preis and Houthakker (1955).
While they vere interested in optimiming the values of iﬂ_' (1 =1,2,...0}
t =1,2,...7), the interest here is in improving the good-ness of fit

of the relatiocns.



CHAFTIER &

4,0 INTROSUCTICH

The results of any etatisztical snslysis depemd, to a great deal, on
the available data. This chapter is devoted t0 a discussion of the data
used, set against the Nigerian background, Fuch of the discussion desls
with basie information about Nigeris and, in particular, the selected
urban areas, including a summary of the results alresdy published officially
on the surveys (source of the data), to aid the understanding of this study.
In addition, provlems of data collsction and urban consumer sample surveys
in Nigeria, coaments on conegpts measured, non-econcmic factors used and
restrictions imgosed on the range of data to ensure stability of the
purameters, and procedure adopted in cross-tabulating the original data
are discussed. Under normal gircusstances = where data availsble are in
the appropriate and acceptable form - this detailed discussion will not
be necesaary. But the Nigerien situation, like situations in wost
countries with underdeveloped data eollecting agencies, is mot ideal,
hence this digression.

ho1 TiE WIGhRIAM spreing’

For the purpose of appreciating the results of this study, there is
need to include sections dealing with background information about Kigeria.
This sectiocn and the next are meant to do this. Rigeria with & pepulation

1 ¥luch of what is covered inm this section and the next cne can be found

in Helleiner (1966), Mabogunje (1968) and Buchaman and lugh (1953).
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of about 60 millions, covers an arca of 356,669 squere miles. she is
the largest asingle political unit along lh-l west coast of Africa. Lhe
occupies a position where the western parts of the African continent
meet the Equstor, She lies between longitudes 3° and 15°% of Neridian
and between latitudes 4° wnd %N of the Equator, so that she is eatirely
within the tropical sones, extending morthwards from the coast line for
over 650 miles. From the western border to the rast, there is a distance
of 700 miles at the widest parts The Atluntic ocesn washes the goastline
for some 500 miles. Although Nigeris is wholly within the tropics, the
climate varies from the typical tropical at the cosst to subetropical
furtber inland.

There is abundance sud variety of land leading to a range of
agricultural commodities, &he grows sufficient foeod for the need of her
pepulation - a test of thie was the contribution of local food production
to the strength of the economy during end issediately after the civil war,
“he relies less on imported food, mostly processed cnes, It is estimated
that production of food before 1966 amesounted for about 04 of the total
agrieultural production. Agriculture 1! really the basis of the strength
of the economy, although thie position is mow being ehellenged by crude
oile The principal foodstuff are yum, Gassava, planteins, bananss, rice,
beans and fruits of different kimdss The fieh industry is groving at a
fast rute, 80 alse is poultrye. Cattle, sheep and gosts fors a very con-
sidersble part of the intersal egonomys Apart from consumer goods fros
agriculture, there are sanufactured goods which, until recentiy, were
mostly imported. There is & rapid ineresse in the value of the home
produced manufacturing products. A rate of growth of 0.2 was recorded
in 1962~3 but manufzeturing is still a very small proportion of the gross

domestic product.



Her large population provides a very larje market both for
consumers and labour force. There are many ethunic gEroups with a variety
of customs and traditions, Similarly there is a variety of religions of
vhich the most important are Islas and Christianity of various denomina-
tions. <ith a country of this size snd potentiality, differemt backgrounds,
customs and traditions; it is not posaible to avoid taking into considera-
tion a lot of economic and momeeconomic factors. This, however, should
not be stressed too much since they form the basis of consumption habits
in all societies.
It is necessary to mote that vhat the budget contains for a typical

Nigerian family, like families in most developing countries, is not

likely to be the same as what it conteins for a typical family in the
developed, industrialised countries, This is not to say that the quality
is poor but that such a budget will be influenced by local conditions with
very few industrial commodities, This is particularly the case with
families analysed in this study. They are mostly from low income group.
The group that is usually studied in most econometric research of family
W"o'! Although, basically man's needs are the same everyvhere.

This study is based on the wurban areas of Nigeria, In that sense

we have to have clearly in our -1-4 what we mean by urban area or wurbanisa-
ticn. Historically, urbanisation, development and a rising standard of
living have been closely associated, Various definitions of urbanisation
are found in the literature.” The Federsl Office of Statistics (F.(.5.)
haa a concept of urban centres based on the definition of a town framed

as far back as 1931 and based on the Indian census. A town is defined as

1 See Houthakker (1957) for a list of statistical series of sueh studies.

2 oo Eabogunje (1968) and the references cited.
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"a continucus collection of hounu“;1 although this definition has not
always been followed rigorously because in Nigeria it is alwaye difficult
to distinguish an urben unit from a cluster of villsges., In most cases
towns with a population of over 20,000 inhabitants are usually regarded
as urban since the only practical means of measuring urbanisation is to
compare the aggregete population of towns of over 2uyUlU inhabitants.

The working fefinition adopted here is the cme given by »irth (1933)

that an urban centre is "a relatively large, dense and permanent settle-
ment of sceially heterogenscus imdividuals", excespt that it is a dynamic
process, Habogunje (1968) gives the major factors of urbanisation in
Nigeria as due tol existence of a traditiomal system of towns and cities,
and the dynamic impact of modernisation bégun by the colonial regime and
continued by the independent government of the eountry. Towns and ¢ities
are seen as grucial modes in the ‘donloplng econoye. Lheir size, number,
distribution, characteristice and activities are assumed to be useful
indications of the econosly. The rate of wrbanisation in HNigeria has been
very impressive. In 1921 oaly 16 towns hed a populstion cver 204,000, by
1931 this figure rote to 24 with only two towns over 100,000 and 15 were
over 50,000, with 47 over 20,000, Urban populaticns as a percentage of

total populstion are ns rolloulz

Zeriod 2
1921 ko8
1934 6e?

1952/53 Geb

1962/63 16.3

1 Heuds (19958), p.c6.

2 These setinates are computed from leads (1958), Kabogunje (1968) and
F.0.5. (1969),
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There is no doudbt that this rate is trememdously increasings <ith
recent development programues and hproﬁmat in education, healih and
sanitary facilities; the increase in the sense of collective responaie
bility and conscicusness of self~help schemes, particularly im the rural
areas; the crvation of 12 states and local reforms creating more local
'oupitals' and the drifts to these new centres; wrbanisstiom in the
country is bound to incresse very rapidily within this decade.

it is proper, for completeness, to mention amother definitien of
wrbanisation which i ID!‘. restrictive, and by no means, J@liful and
relevant to this study. Dickson (1947) defines an wrben tentre as 'a
compact settlement engaged in m—micﬂt&d cecupations's m tue
basis of this definitiocn, some of the sampled areas discussed below will

sot qualify as urban centres as shown from table 4,

be2 TME SELECTED URBAN AREAS

‘he urban areas used for this study are good regresentations of
the various stmges of urbanisation in Nigerim, The arens are Ibadun,
Ushogbo, lle-Ife, Ilesha, Akure, Undo, Cwo, Unituha, “nugu, iadubs,
Sokoto and Gusau.. . As far as urbanisation is comcerned, rabogumje (1968)
describes Ibadan as "the pinnacle of pre~iurcpesn urbsnism in Nigeria,
the largeat Jerely Africas city and the emporius for the commerse of AR

S Enugu and Keduns represent 'the metropolitan creation

extensive rogian".
of the mlmiai in‘. in between these two elasses are the others which
are local and pﬂtm centres of education, asministration, religion

and commerce, 41l t-h.u towns, by African standard, sre bige by 1963

i

1 rabogunje (1965), p.187



census [#40.8,(1969)J, they bad between them a population of 1,968,524
diotributed as follows:

Ibadan 627,379
Kaduna 1‘!9.916
“nugu 138,457
Unitsha 163,032
Cshogbo 208,966
Ile~Ife 130,050
Ilesha 165,822
Akure 71,106
Undo 74343
Cwo 80,413
Zokoto 89,817
Gusau 094231

Their relative locations are shown in fig.d.

Keduns is an example of administrative centre (headquarters of
the former lorthernm Region) with secondary functions es a railwsy
junction. Its population includes a large number of government
employees and a large proportion of the populauﬁ of this town depends
for its livelihood on this adeinistrstive groupe Ynugu owes its growth
to the development of coal mines dating as far back as 1909, DBut later
to its establishment as the headquarters of the former Lastern iegion,
Hence the incresse in sdministrative populstion with a large expansion
of the residential and administrative sectors. In contrast Ibadan has
ite commercial - adminiatrative smone where foreign influence is dominant,
quite distinet from the indigeneous urban pattern which is preserved
with little modification. ILven though Ibadan hae a long history as an



administrative centre (headjuarters of the former Jesteran fRegiom) amd
as an educational centre, compared with Mt\m and Snuguy it is & rwral
city with about one fifth of its population engaged im farming. Ile-Iife,
Ushogbo, Akure, (ndo snd Uwo are local administrative headgquarters located
on & streteh of land that forms the major cocoa producing sector of
Higeria. In this sense, it is not a surprise to find a high propertion
of fermers and traders in the samples of these areas as ghown in table &4,
Compared with Kaduna snd Spnugu they have a low proportica of adsinistra-
tive population. JSokoto and Gueau are in the mein cotton produging
sector of the country. while Sokoto is the spiritual twadguerters and
first capital of the Fulani; Gusau, which lies enét of the Sokoto River
basin and on the railwvay line, is the sscond commercial ¢ceatre of the
northera part of Nigerim, after Fano. Cnitshs lies on the highest east
bank of the River Niger. Vvith its huge market for goods, mostly imported,
enhanced by the great concentration of roads upon it, Unitsha is alsc a
major ¢ollector of palm oil, an important export of the East of the Riger.
The ocoupational distribution of the sampled howseholds from these
areas are shown in table 4. The occcupational classes defined are: clerks,
labourers, artissans, traders, farsers and others. The clerks are sainly
'white collar' workers including teschers and nursess 7The labourers
ineclude porters, gardeners, cleaners, and shop attendante. The artisans
are all skilled workers ~ curpenters, smasons, fitters, mechanics,
techaicians, printers etc. Others are maialy professionsls like arabie
teachers and native doctors who usually supplesent their earnings with
other joba, in most cases with farming, although they are not grouped with
farmers, As the table shown, Ibadan, Kaduna, “nugu and (nitsha are sampled
separately; “shogbo, Ile-I1fe and Ilesha form a unity Akure, (ndo mnd (wo




TABLE 6, DISTRIBUTION OF THE SAMPLED HOUSEHOLDS BY OCCUPATIONS
A1l L
Clerks Labourers Artisans Iraders Farmers Others Low Income I nc:;:dl(;uup
Group
Ibadan 51 65 146 53 15 13 343 119
Kaduna 121 55 119 h2 - 7 Shb 117
Enugu 11 61 116 4O - 8 336 120
Onitsha ke 59 62 133 - 21 317 17
Os-Il-1f 115 73 125 38 60 17 L26 124
Ak=Un~0Ow €9 b2 103 76 125 16 431 128
Sok~Gus 28 32 90 88 57 14 509 23
TOTAL 535 387 761 470 257 96 2406 778

10T
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form a unity and Sokcto and Gusau another unit. Naoh unit which consistas
of more than one town is very contiguous -~ all towns forming the unit are
within the radius of 30 miles with no sajor town separating theam. If the
samples are representative of the areas, it shows that Akure-Ondo=Uwo
unit has more farmers than any other, while Unitsha has the largest nusber
of traders, There is a marked close resesblance betweun raduna and Znugu.
For each occupation, figures for the two towns mre quite similar, Ibadan
has a high nusber of artissns, Sokoto~Uussu unit has a hijh number of
artisans and traders, while Ushogbo~lle ife-llesha unit has high numbers
of clerks and artisans.

&,3 PROBLEMS OF DATA COLLECTION IN KIGERIA

A very important deficiency in the developing countries is the
sbsence of relatively accurate statistical data, The main contribution
to this is lack of proper cosmunication between the users and the pro-
ducers of statistical data. Imamt in data eollection and storage
deponds very much on thiss The producer produces data which is not used
and there is mo inceative tc improve, The users do mot know that the
statistical data they needare availabie. In seme cuses the users dis-
trust the available statistical data and in the process of cellecting
their owil, end up with worse omes with no sound theoretical basis. If
relatively accurate dataare t¢ be available for use, the users and the
producers must spesk the ssme language, be able to communicate, and
understand vhat is really needed., This study ia partly an atteapt te
do this in the case of wrban consumer surveys., It is hoped that by
using these surveys and pointing out scme of the defects when used for
econometric studies, the producers will be able te ap;reciate the problems
of & class of users of this important source of duta in Higeria.
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Another aspect of data collection in Wigeria is that 4t is not
easy to meke national ostimates for most variables that sre of interest
to social scientiste, particularly cconcedsts, This is probably due to
the size of the country and her rich varietics, Another ressen is the
high rate of illiteracy, particularly in the rural areas (about 75¢ for
the country). It ie physically impossible for the mesgre statistical
manpower available to cover the whole country in a maticnal swrvey, going
on concurrently in all parts. Up until now there has not bees a
successful nutional sample survey conducted in all parta of the country
within the same pericd. As a result of thies, surveys svaileble on any
subject matter are for different arcas at different periods of time. This
means, to pool them into one study, some assumptions had to be made.

iAdded to the two points covered above are the wsual difficulties
common with data collection by sample Surveys irrespective of the level
of development (except that, as a matter of degree, they cre worse for
the developing countries), There is the problem of non response ususlly
due to suspicion exprecsed by respoadenta particularly if the survey has
to do with probing private lives, information on income, end unjustified
linking, by respondents, of surveys with taxation. lack of frames from
vhich samples can be selected is a sericus problem. Langusge problem is
likely to affect data collected by interviewing for a long time, since
pecple in different parts of the country speak different langusges,
particularly at the local level. This problem is made worse by a high
percentage of illiteracy mentioned above,

bo SOME CONCEPTS EXCLATHED

So far in this study, some terss have been used with no clear
meanings attached. Since some of these terms and many others will crop



104

up in the course of the next sections, it seens reasonsble to go
through some of the common onose ‘Houwsebold' and 'family' have been
used often and in all ceses interchangesbly es they will continue to
be., ‘income' has not been given any specific scaning. Sometimes it
has been used to mwean the same thing as total expenditure. There is a
seeod to make a distinction bLetween consumption, expenditure and intake.

In the Nigerian situstion, the concept of family in the strict
sonse is not appliceble as far as when consumer surveys sre concerned.
By a household, we wean & group of people who live and pool their
resources togetber, and est from the same pot. It excludes family
sembers, in the strict sense, who o=t snd eleep elsewhore, while it
includes dependants not mecessarily blood relations. This is the meaning
given to family in this study. Two scagepte of income are available in
the results of the swveys. There is the concept of basie income which
is the wage earner's salary plus overtime payment. This is sunmed for
all the earning members of the household to get the howsehold basic imcome.
nmmaawnm.mmm.:wau
from the menbers’ gainful activities = trading, fopming, etce The segund
concept of income is 'total receipte’ which, in mddition So basic imcome,
includee rent, eash gifte, losne, withdrawals, and other cash received.
It is estimated that basic ingumes forms about 30k of all receipts of most
households, - Because of the relative stability in basic income compared
with 'total receipts’, whigh is likely to fluctuate, sometises viclently,
basic income is used as the exogeneous varisble of the statistical model
discusesed in the last ghapter. It seesa to fuliil most of the requirements
for an instrumental varisble.

The comparison between expenditure, consumption and imtake is
necessary to assess the use of expenditure inetead of any of the other two.



105

At any point in time these three words do not always mean the same thing.
As a simple example, coneider an item like ymm. Consumption of yam in
any given period of time by a household equals the etock of yam at the
beginning of the pericd plus the qt_lntit; of yam bought during the period
minus the stock at the end of the peried, IExpenditure, as we can see from
this example, eyuals consumption minus stock variations. vhile intake
equals quantity of m‘w by each member of the housshold in the
period whether obtained from their own purchases or from some other sources,
allowing for wastage in the process of preparation. In a simple society,
where no stock is kept, all the three will be equivalent., This, in actual
fact, was the position in the early period of Crusce's economy, because
he was living from hand to mouth. The equivalence of the three alseo
depends on the length of period, The longer the period, the more likely
the equivalence. In modern society the Crusce economy does mot exist,

The effect of stock variations will depend on many factors:~ lemgth of
period comsidered as shown above; the stage of development of a society
and the level of income of the households. As a society develops, there
is an incressing use of processed commodities and preservation devices.
People with low incosmes are mot likely to do much bulk purchasing for
household use and so get involved with inventory comtrol. Intuitively,

it seems the effect of stock variations particularly for the low income
groups vill be very emall., Another point of interest is the possibility
of people consuming without spending, e.ge living in a house rent free.
This is where the concept of intake will be most appropriate and imputed
values can be used. In the case of housing no comparable figures are
available to do this. The idea of consuming without spending is also
examined later in Chapter 7, although firet studied by me [Adamu (1970)J
during the preliminary work omn this thesis. This means that the concept
of expenditure should be used with caution.
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carried out by the Federal Office of Statistics (F.0.5.), They vere
started in 1955 when the first survey ves conducted in Lagos. Since
then surveys have been conducted in many parta of Nigeria: Ibaden,
inugu, Koduna, Zaris, Sokoto, Akure, Onitsha, Abe and many other towns.
Surveys have been conducted twice in some places. +when welghts for the
consumer price index based on the first series started in 1953 became
cutdated, another series was also started with Lagos im 1959. Between
1961 and 1965 surveys were conducted in Zmugu, Ibedan, Keduna, Onitsha,
Oshogbo=Ile Ife- Ilesha, Akure-Undo-Owo and Sokoto-Uussu on a comparable
basis with information sought on {dentical items. They were improvements
on the 1959 lagos survey. lence the lLagos survey has been excluded here
from the list of areas used, The earlier series vere mainly concerned
with low income employees, i.0. workers earning incomes mot exeseding
£350 in 1954, £400 in 19593 in recent series (mostly those after 1960)
the limit has been put at £450 per annum.

In the surveys [F.C.5.(1963«66)] used for this study, the soverage
includes low income groups (employees and self-employed) and middle
income earners, i.e. those whose income exceeds £A50 but mot ower £1,200
per annum. As mentioned earlier, the surveys were conducted, to be
precise, within the pericd of March 1961 and October 1965 in a continuous
form, and in most cases cverlapping each other. The period of each burvey
is as follows:

Enugu - Harch 1961 to February 1962
Ibadan - August 1961 to July 1962
Kaduns - July 1962 to July 1963
Cnitsha - January 1963 to January 1964
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Ushogbo=lle Ife-Ilesha - april 1963 to april 1964

Akure-Undo=Uwo = September/Cctober 1964
to ‘ugust/eptember 1965

Hokoto=Gusau -« October/Fovember 1964 to
septesber/Uctober 1965.

The surveys were spread over the poriéﬂ- and were conducted one
after the other. DBecause it takes some time for ex enditure patterns
to change structwrally, if there is any time effect on the different
surveys at all, it ia likely to be insignificant, Aidded tolthis is the

fact thut this perivd was a relatively stable cne us faryas social and

economic activities {u the country were concerned. i govered the early
part of the first comprehensive development plan (1962-60 Jevelopment
Ylan) and it was the pericd before the series Of crises thet led to the
civil ware ‘'lelected ireas', as uced in the title of tids thesis and ns
the title of section hed, ilo dictated by the available dsata nmd the
constraiot imposed that the period covered uuut'ba guch that the range
of data muat allow for the stability of tue peremeters,

The wain objective of the surveys wae to provide inforsstion for the
establishment of weights for urban concumer price indices, Dut since the
surveys cover a wide variety of informetion - about various activities and
busiec dénosruphiewgpd socisl data of the houschoiuu ~ there is oo doubdbt
about their usefulness in the varicus disciplines oI social scisnces.

The date collected include information on age, sex, occupation, income,
marital stotus of household wembers and housing conditicas, apart from
data on scurces of earnings snd their disbursement,

sith regard to the sawpling procedures, for the low income groupe
(earners snd self-emplioyed), a Z~-stage systesntic saampling method is
adopted in mest casess A typical prycedure is: "l the first stage, =
comprehensive list of houses in Lhe area is sade and the required sample

is seleucted systemutically, i.e. suppose there are N houses listed and
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a sample of size a is reguired; ohe of the rmb-‘s-hwauu
selected randomly by using the table of rangom mmbers as a smenber of
the sample} and the remaiping p~1 menbera of the sample ars determined
at intervale of b, Then basiec inferwation is collected from the
selected houses which makes it possivle for fremes for different low
ipcome groups %o be prepared. At the second stage, 2 sasple of the
required number of households is tien selected aystematicmnlly Trosm the
listed bouseheclds of each kimd of low imceme groups." In the ocase of the
middle income om&s. & 2-stage sampling design is aleg umed, A list of
estuoblishments employimg 10 or more persons served &8 tse frame. The
firet stage is the randos selection of estabiishments (rom the frame by
simple random sanpling using tables of ranco@ numbers. The second stage
is the gyotemntic selection of the required ausver of income earners from
the pay-rolls of the establishments, in different cases, there were
local variatiocns. e
The surveys of the thred groups ran Guacurrently in the same area.
Lach household kept records of ite da.ly receipts and payments for one
suntha Th&mnwl{n&nnm.mw“mmtm used,
during which houseliolds were studied with Lhe same thorcughness as was
required for the ourvey month. Thie was used to get the respondents
accustomed Lo reeordin, the reguired inlformation. 30 housenclds for low
mmmup and an aversge of 10 for middle ineome groupa were studied
during each of the 12 survey menths in tie sape areas 'he only rejected
schedules were due to imcomplete informstion, exeept in the sokoto-Gusau
unit where tiere was a sizesble pumber of nonsresponse due to people who
wmoved away before and during the survey pericde Leteiled information about
these movers was not available, The total number of households analyoed
by the F.U.i. was 2406 for the low inceme groups aad 778 for the midale

income earners. This means that about 114 low income houssholde end 62



middle incume households were rejected. A8 indicated below, not all
the households ure used in differeant stages of this study,

There are muny vays that biss can be introduced into a survey -
bias in selection and respcnse, in recording, and ia iaterpretation,
Given the state of data collection in Nigeria, as diseussed in section
be3, these biases are not easy problems to tackle. The idea thut a
survey is accurate is & relative term, In terme of scouracy, there is
not much that can be done at this astage. In further anslywis of the
dota as used under cross—-tabulated form, effort is made to point out
posaible inconsistengies and posaibly reject some observed valuss. This,
again, must be handled with care. Urban consumer surveys are still the
best source of data for the kind of study carried out in this thesis and
the Nigerian source is not an exception. It is hoped that by using
theoe data mush isprovement will be made.

The surveys are about pedple in the urban aress. In any particular
area, three categories of pecple are not covered, namely, smployees earn-
ing over EA50 per sunnum in establishments empleying less than 10, employees
earning over £1200 per anmus in estabiishuests esploying 10 or wore, and
self-saployed people earaning over 450 per aunum. If the results of this
study are to he lpﬁlhd te a wider population than the ones sctually
covered this can be done in two possible ways: for the sreas actually
surveyed and for the whole country. In the first case, the aimple
assumption is that the patterns of expenditure of all categories discussed
above are not likely to be significantly different. In the second case,
if the trend of wbanisation, as described above, continues and there is
not much change structurally with regard teo expenditure patteras, sueh
generalisation will not be off the mark: This is the area of extrapola-
tion which is not examined in this study. Luch extrapolation will bLe



valuable, if empirically it is found that resction to change in income

by households of different kinds is not significantly Jdifferent.

bob A SUMMARY OF PUBLISHED HBSULPS OF THE SURVEYS

In section 445, a deseription and assesseent of the urban consumer
surveys were aade. In this section s sussary of the offieially published
version of the resulta of the surveys is given. In the published reports,
all occupational classes discussed in section 4.2 are reé-classified sa
esployed and self-employed. Lamployed comsists of wostly clerks and
labourers while self-employed are mostly traders, farmere and other
professicuanls. The artisans are divided betweon the two. The grouping
of the goods snd services inte brosd cosmodity groups follows the usual
spproach in clacsifying commodities ﬁr group index numbers in the
consumer price index, hence approximately satiafyin; the Hicks (1939)

1

coendition for the concept of commodity. This means that each commodity

group i assumed to be a homogenecus collection.® In the official publica=-

tion of the surveys, there are ten nm&it} groups, sade up an follows:

Acgommodation made up of
rent, water and house repairs.

Yood made up of
staples, meat, fish, eggs, oil, fats, vegetables,
fruits, nuts, snacks and babylfood.

Drinks consisting of
beer including stout, lecal and imported winej
hot drink (whisky, brandy etc.); local wine (palm
wine and burukutu)j and soft drinke,

1 Jee Hicka (1939), pe33.

’MMﬁmﬂhﬁummﬂﬂcmnm-m.
thirst, shelter, recreaticn ete.



Kela and Tobacco made up of
cigarette (local and imported), tobaceo (loeal
and imported) amd kols nute.

Fuel and 1ight sede up of
eleoctricity, firewood and charcoul, kerceene,
matches and candles.

Transport consisting of
buses, lorries, trains, auto= and biegcycles including
maintenance and hire, car, donkey, petrol snd oil,

Clothing made up of
ready made (ineluding shoes), materials, services -
tailoring and shoe repaniring.

Household goods consisting of

crockery (local and isperted), glassware, cooking
utensils, tables, bed, linen, furnishing matericlis,
ascap of different kinda and other durable materiuls.

Cther purchases consisting of
Fersonal misceilaneous like stationery, toilet soap,
books, newspaper, and medicine mainiy fros chemist shope.

Uther services consisting eof
entertainuents, hospiteal fees, school fees, laundry,
servants, ste.

The sum of expenditures om all the commodities is then ealled total
expenditure,

A1l the imformstion of esch survey is sussarised in tables, most
of which are classified only by basic income. 4s a result of this,
most of the caloculations are averages (per household). The first or
introductory part deals with the batkground, scope, and purpose of the
engquiry. Concepta and definitions aure alse covered, . art Il deals with
the low income groups coverins sasple selection, organisstion of the
survey and analysise The snalysis contains distribution according to



cccupation and income, hourehold gize, accommodation, household receipte
and payments, patterns of expeanditure on goods and services, monetary
transsctions and wedghts for broad eategories of commeditics in consumer
price indices, Part 11l is concerned with the middle income covering
identical topica as in Fart 11, There remsin the appendices which
contain the detauiled information required for sconometric research,
particularly appendices i, B and C, These fors the source of data for

the analysis based on data grouped oaly by income (this iz emlled one~
way classified data in the gpubsequent discussion), However the Gurvey
Section of the F.0.5. gave further infurmation oz age and gex of menbers
of the households for only the low income earners in lbadan, haduna, Lnugu
and Oshogbo-lle 1fe~Ilecha unitse In thi.l gage only four types of persons
were defined; namely, adult male, adult femsle, mwale cuild, female child.
This extra inforpation was useu to uﬁw the improvement that sight
result if some infcrmation exists for one-way clsseified data. This
extra informnstion led to the first ides of cross~tabulating tue uriginal
date as discussed in section 4.7.

As part of background inforsation to this study it is negessary and
useful to give a sumbary, in a comparative way, of the basic inlormation
in the pubnc:_nt:l;gu. Uenerally, the middle income group spent less
propertion of income on food (about 30<) then the low income groups, while
wage earners spent less (about 40.) compared with self-employed (about
50i)e In sll cases, food ranks first in terme of proportion, followed by
accommodstion and transport. Clerks and artisans are usually close in
their behaviour with regard tc the above facts. The proportions given
above vary also accerding te aross, Iroportions spent on food in Ibadan
and Sokoto-Uusau unite are relatively higher than others with the relative
pesiticn among the occupational groups maintained.
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The average number of persons per household varies from mrea to
area snd especially between the occupational groups. Ibadan, Oshogbo-
Ile ife-Ilecha, and Sokoto-Uusau units have an average of 5 while Reduma
has 3 as the lowest. GCenerally traders and farsers have higher numbers
(sbout 5) than clerks and artisans (about 3). The middle income group
households generally heve higher numbers (about 6).

with regard to accommodation, three anspects are worth considering.
First, whether accommodation is owned, remt free or rented. <lecend; the
kin:d of houses occupied - cement blogk or brick houses roefed with
corrugated iron sheets or better roofing muterials (C1), mud houses
plagtercd with cement and roofed with corrugated iron sheets (‘:‘ﬁIJ or
neither of the two, e.g. hute (C). 'Third, number of rooms ocoupied by
the households., With regard to the low intome group, o very hLigh
proportion live reat free in /kure-Undo=lwo, sokote-Gusau, ‘shogbo=
Ilelfe~Ilescha and Ibadan unite cospared with the other turee. rost of
the houses in Kaduna and Emugu Are remt paying. Yost of the households
live in CI and OMI types of houses in all the areas except Lokoto-Uusau
unit where type O is more common, particularly for self-employed. This
is partly due to the cliEatic condition of the far mcrth which is
reasonably extreme (too hot). A high proportion in all aress, live in
one-room housés. The corresponding analysis for the middle income group
shows that high proportions are remt paying, live in CI type of houses
and use more than two rooms. The proportion using electricity varies
mostly according to areas. Kaduna, Exugu snd Unitsha have a high
proportion (about 75¥) and there is not much differemce between the low
income groups. BDut the position is different for the other towns, There
iz & marked difference between the wage-esrners (about 454) and melf-
enployed (ebout 15%) using electricity. In the case of the middle income
group, nearly all households use ‘Mi&rc
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From thiz summary, it seems the main differences are caused by
occupational factors." This means that the difference between a town
and another town with respect to any of the variables discussed, is due mainly
to differences in oscupational composition of the towns. Another
advantage of this sumsary is that an acsessment of the level of liviag
of the households coversed by the swveys is possible. Ihis may help to
explain what is usually regarded as erratic elements in expenditure
patterns in the developing countries. This is so beceuse there is likely
to be a large number of gero vaiues fur some of the itess of some of the
householis, in contrast with those of a developed cowitry. There is a
note of warning which concerns the lewvel of aggregation of the publisbed
resulta. This mey lead to suppression of vital information and distortion
of basic facts. The one~way grouping approsch adopted here is a sowrce
of such defects as will be shown laters

47 IHE TWO-WAY CLASHIFIED DATA

In section 3.4, it was asserted that household mize is highly
correlated with incomse. Thia means that we cannot go too far in owr
analysis vith one=way groupad data even with extra information on
fanily composition. The discussion of the surveys in the last section
was based on one~way grouped data and there is reason to believe that
the results are not very satisfactorye. Apart from the published results
and the originally completed swrvey achedulen, the i.l.ie has files
containing sumsary results on eagh household. The object of this
section is to discuss briefly how these files were used to obtain the
two=nay grouped data on which much of this work depends. Unly the low
income groups (esrners and self-employed) were used due to the constrainta

B In sociology, the first basic information required for stratification of
a populaton is the occupation of the head of the family unit.
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put by the available rescurces and, judging from past studies, it seems
lulnmmmmMMMwmmmmn«hwm
uppsr income group with regard to consumer behaviour.

In grouping the data, some of the commonts madse in the last section
were taken into consideration. The moat important one wvas that much
source of differences was due to occupational differsnces. 50 we break
from the traditional practice of the Federal Uffice of Ltatisties in
grouping each unit separately under aelf employed and earners. Instead,
all the households surveyed for all areas are pooled together apd grouped
according to five occupations -« clerks, labowrers, artisans, traders,
farners and others. Ia doing this, we Lake into ecnsideration the
comments made in suction 4.5 conceraing the survey periods and the idea
that the range of data must allow for the stability of the parameters.

Not all households were useds All households with more than six
members were excluded om the intuitive belief that wost houselolds of
over aix members are not likely $o have useful patterns of epending for
empirical studies and some empirical evidemce tiat & yroup such as six
and over members, is not homogenecus. Jhese are probably true for the
lov income groups.  Similarly, all households with incomplete or
obviously inconzistent informstion are excluded, e.g. & household spending
nothing on food in a sonth. +hea all these deductions are made, the total
pumber 6f households fimally used for the two=way grouped data is 1,918
sade up of 379 clerks, 285 lsbourers, 628 artisens, 308 traders and 318
farsers and others. This seans that about 502 of the origisally analysed
households by the F.0.5. are used.

Commodities are grouped in the same way as given in section 4.6
except in the case of "kola and tobacco'y now merged with drimks. This
is done, partly because the proporticn is relatively small and partiy
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becususe it is nearer drinks than any other group since tie item "kola
and tobacco' is made up of stimulants, The nusber of coamodity zroups
then reduces to nine. .

Reasonably detailed inforamation exists for family composition with
regard to sge and sex of the members of the houssholdss Um the basis of
this, mseven types of persons are defined as:

81 = males aged 10 years aad over

8, = femnles aged 18 years amd over

53 = males aged 4-17 years

S, = females aged V=17 years

85 = meles aged 5-13 years

36 = females aged 5-1) years

57 = children under 5 yoars

This grouping of family members is reasonable in that most of the
observations are not likely to be sero, neither will it allow toc much
inforsation to be loat in grouping.

For each occupationy growping is by basie incose and household aize,

i.e, nusber of peracns in the lwnuhold.' Jeven income class intervals

defined as:
under 150/«

150/= “to. 249/11d.

250/= ‘to 349/11d.

350/= to W49/11d.

L50/= to 549/11d.

950/= to 649/114.
650/= and aver
and six bhousehold sizes made up of 1=-ierson, 2-FPerson, J=Ferson, 4~Ferson,

S=ierson and 6-Ferson femily types, which give a maximum of &2 grouped
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moans for each variable, This was not achieved eyen for the all low
income twoe=way classified data., Some of t.lu.oioua vere eaptye. Ffigures
derived for banie ingome, each group expenditure, nusber of persons for
soch type of persons are grouped means and total expenditure is the sum
of the group expenditures, +hen these results wre apwropriately weighted
and summed over occupations, we have the corresponding data for "all low
income' two-way classified data. Cince these duta are not available
elsevhere in their present form they are included in this study as
appendix B and referred to, in the subsequent discussion, as Lwo-way
clansified data.

-



5.0 INTRODUCTION

The main task of the estimating procedures fully
discussed in chapter 3, is to estimate the ﬁxa
(4 = 1,2, veee n) of 3:3(5) where the observed variables
are in logarithmic form. Ordinary least squares method
(OuLe5) and method of instrumental variable (M.I.V)
estinating procedures, weighted by the number of houssholds
in each income c¢lass interval (or income-size cell in the
case of two-way classified data) are used. The data are
expressed in per person (in the case of one-way classified
data, calculated by using average nusber of persons in the
income class interval), 2.3(2) or per adult equivalence,
2+3(3) before applying the estimating procedures as
indicated above. In order to reduge typing difficulties,
it has been decided to drop the subscript i of B in general
whether we are referring to a single commodity group or
many commodity groups. The main body of results connected
with estimates of 5 are set out in tables 5 to 20 whigh
though leocated in different sections of this chapter, are
generally placed reasonably close to the particular section
that is moat relevant. This prineiple is followed in all
chaptera of this thesis. The sstimates are fully discussed
in sections 5.2 to 5.4 and compared with other studies in
section 5.5.
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In most statistical analysis, it is convenient to
start by graphing the data to be analysed and making some
preliminary study of the patterns displayed; and this
work is no exception in that respect. Such a graphical
approach provides a basis for detecting seme valuable
aspects of the data wvhich may not reveal themselves in
the statistical estimates of the parameters. In this
study, the graphical approach 1is instrumental in specific
vays which will later be examined in detecting sources of
some of the erratic estimates that are sometimes made.
Even though most data were graphed, it is not necessary to
present all in the present fors of the study. Apart from
this, most of the graphs will be reéepetition eof the same
ideas, The choice of the graphical representation of the
artisans as an illustration and as basis for discussion in
the next section is due to the fact that, of all the two-way
classified data (exeluding all low income groups), the set
of data on artisens has the largest sample size and the
fewest zero cbservations for the cells. As will be shown
later, estinates generally are affected by the presence of
too many sere observations and small sample size in the eells.

All the data relating to expenditure patterns for
artisans are graphically presented in £ig.3, in which ten
graphs are drawn. Fig.3a relates total expenditure to basic
income while fig.3b to J deal with the relationghip between
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commodity group expenditures and total expenditure. The
axes are scaled differently for each gommodity expenditure
but same scale for basic income and tetal expenditure.

Foy example, for accommodation, one ineh represents 10
shillings while for food it is 50 shillings. The values
are measured in shillings per month (20 shillings = £N1 =
22,80 or <66 = £7). Each point on the graph shows
household group means for commodity expenditure, total
expenditure and size; except in the case of accommodation
where a fourth dimension is sdded to indicate the basie
income interval (the number indicating this is printed alse
in red). This shows that, for accommodation, a point (4.3),
means that the household gremp is in basic income interval 4

(1v0. earning an income in the range of 350/« to 4h9/11d)
with househeld size of 3. For the others, the mumber at
each point only identifies the household sime.

Starting with fig.3a, an assesswent of the relationship
between total expenditure and basic income can be made by
drawing a line making an angle of 43% with the basic income
axis, Shrough the origin, and observing the number of
households on both sides of the line. This means that all
those houssholds above the line have negative saving and
those below, positive saving. If in addition we take half
wvay through the whole range of basic income, say, 350
shillings and consider those earning income less or more
than this amount, we find that of those less, 9 are above
and 4§ are below the line. And for those earning over
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350 shillings, 4 are above and 11 are below the 1line,
This wmeans that at low ingome level, householda have to
subsidise their basic income to meet up with their needs
for goods and services and, e income incroases less is
spent on goods and services and more is saved. lence
there is a tendengy for a curve,; concave te basie income
axis, to develop rather than 2 straight line. This is
in support of Eeynes (1936) hypothesis mentioned above.

In goneral, all the graphs eof fig«3b %o J have some
awount of curvatures. The curvatures for 'foed' and
'fuel and light' are concave, while those of transport,
drinks, clothing are convex te tetal expenditure axis.
In terms of the values of 8 , for food, and fuel and light,
f should be less than wnity while those of the others
should be greater than unity. In the case of accommo-
dation, the curvature is very ssall not as pronounced.
For household goods, other purchases and other services,
the situations are not quite systematic. But for cach
type of houselold size, there is the general tendency for
conmodity expenditure to increase with increase in total
expenditure with ne general pattern for each commodity in
terme of the household sizes.

Further examination of the graphs reveals certain
features concerning commodity expenditures gnd household
size for given total expenditure. This is carried out by
examining points on the same vertical line, Two commodities,
food and transport, are considered as examples. Foxr food,
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in most cases, households with larger sizes spend more
than those with smaller simzes. In the case of tramsport,
a reverse pattern is common, the implication of this being
that households with large size spend less on luxuries but
more on necesaities. In the case of 'economies of scale'
such behaviour must be at a decreasing rate for necessities,
as family size increases, at lesst for seme observable
range. In this study, a very simple example is found for
food at a total expenditure of approximately 360 shillings
for household size of 3, &, 5) the distance between ] and
4 is more than that between & and 5.

5e2

As discuassed in chapter 4, two variants eof data from
the same source are used - ene is elasaified enly by income
(ene~way classified data) and the other by income and
household size (tuo-llj elassified data) with a eut-off
point for the household size at 6, While the first kind
of data suffers from the inevitable defocts of high
correlation between inecome and household size, the second
is hindered by the lack of a sufficient number of households
in the income-family size cells when a detalled analysis is
made, The more severe problem is the case where, even
though there are households in the cells, some commodity
expenditures are at zero level. This forms the major
source of erratiec estimates and of those with negative signs.
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This section deals with estimates based on one-way
classified data. The main results are givem in tables 5
to 8, Table 5 contains the estimates of ti when the
consumer unit is per person calculated by dividing each
group mean by the average number of persons in the corres-
ponding income interval. Table 6 gives estimates based
on per adult equivalence for low income earners in Ibadan,
Kaduna, Enugu and Oshogbp~Ilelfe-llesha as explained in
section 4.6; and table 7 sets out estimates for both
kinds of consumer units in a comparative basis for Kaduna
low income earnere, as an illustration. In general, the
estimates for 'kola and tobacco' have wrong signs and the
Rz is reasonably small as revealed by table 7. This
probably means that it has no significant relationship with
income, or the results are due to the usual under-estimation
of this item in most sample surveys connected with family
budgets. There is the general tendency for people to
under-state their consumption of tobacco, in particular.
At a glance, the estimates for Onitsha and to some extent
Enugu and Sokot o-Gusau frequently fail to meet the required
standard of consistency. As phown in table 7 for Kaduna
low income earmers, all estimates that are not positive have
low good-ness of fit, Judging from their low values of Rz.
This also happens when poor estimates of 5, are made, Jjudging
from what is expected of the values of , theoretically.
For broadly classified commodities, as will be revealed in
the discussion later given in section 5.5, there should be

reasonable agreement on estimates based on different sources,
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For example, compare the estimates for food under *per
person' with those mnder ‘adult mﬂlm' in table 7.

When some definition of tnuiir~ottbet- is Antroduced,
as discussed in 4,6 resuiting in estinmates givem in
table 6, the estimates are mieh improved in terms of
correct sign end indrease in the velues of R® for these
estimateos as shown in table 7. Similarly, there 4s not
much improvement in the ecstimates for 'kola and tobacco'
and the estimates are not statistically significont even
at 5% level. The estimates of the family effect scales
are given in table 18 where they are discussed in section
SeM together with their counterpart .uit-ac-. for two-way
clasgified data.

Even though the estimates given in table J are mot
80 very impreseive, it seems useful to get some effects
of the performance of ‘other' factors, apert frem income,
family size and family composition, influencing comsumption
patternsy) namely, area and occupation, in particular.
In order to caryy out this assessment, calculations based
on the discussion of section 3.2 are shown in table 8.
Vgrlmmtm are calculated %o compare area regression
lines for each commodity group. This is done for three
broad occupational groups - lov income carners, self-
enmployed and middle income groups. These results should
be interproted with caution since the eatimates are based
on one-way classified datas The tabulated variance-ratios
for 5% and 1% levels, tegether with their corresponding
degreea of freedom, are included in the table to ald analysis.
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In general, average commodity expenditures (in leog.
form) are significently different frem avea to arca except

for clothing and houschold goeds for low income carners; and

drinks, fuel and light, transport, end other purchanses for

middle income carners at 355 level. The difference in average
coumodity expenditure is more pronounced for lov income self-

employed. This is prebably becaupse self-employed occupational

groups are not ovenly distributed among the areas.

Forxr
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example Onitesha has a high concentration of traders
vwhile Alure-Ondo-Owo unit has the largest number of
farmers. This is a clear indicatien that the aveas
are not homogemeous in the specific reapect Just stated.
Differences rovealed iz thece testa are mot likely to
be due to area alome but to other Lfactors toe, of whieh
ecgcupation is an important one.

The tests for between slopes of low inecomo earners'
expenditure patterns show that the differences between
areas are often not significant. The variance~ratios
for accommodation, drinks and transport are significant
at 1% levely while in eddition only ‘other services' is
significant at 5% level. For low income selfeemployed,
accoumodation, drinks and elothing are highly significant
at 1% and, in addition, only ‘other purchases' is
significant at 5% level. As far as middle income emrnere
are concerned, only ‘sceommodation' is significant at 17
level with the additdion of 'other services' at 5% level.
Generally ignoring estimates for 'kola and tobacco’
because of under-estinates as shown above, estimates for
food, fuel and light, and houschold goods are not signifi-
cantly differont from area to srea. The tests fer everall
regression lines are not important because of thedr
depondence on the other twe seta of tests given above.

The separate performances of the tests for low ingome
earners, lov ingume self-employed and middle income earners,
whether for between means or between slopes, are worth
noting. There are less number of significant cases for
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middle ingome carners compared Wwith any of the other two.
This is prebably because this group is homogeneous in
torms of occupation - the houscholds contain mainly ‘white
collar' workers: Thie is mot so, for axample, with the
self-aouployed group as mentioned above.

From the results given in secetion 4.6, the significant
differences between means achieved above are no surprise.
Put there is no conelusive evidence in table 8 that the
slopes for each commodity group are significantly different.
Apart from non=homogensous nature of ths househwlds in the
low income groups, a source of caution 48 the possible
effect of the high correlation boetween income and house~
hold size on thepe estimates. Dlove will be eaid about
this in seetion 5.3. As a result of this analysis no
eorresponding comparison of rogression lines is made for
teble 6 singe the patterns .ot variations follow those of
table Ja, tested under lovw income earners, with the
exception of fuel and light where there are improvements
in the estimatos. For example, the negative sign for
Keduna has been removed.

A very important advantage of the e¢estimates given in
table 6 4s that it shows the type of improvement that can
result vhen some information is given about the family
composition of the income intervals in ene-way classified
data. As will be shown later in seectien 5,3, this does
not contradict the fact that the better approach is eross-
classification of the data with respeet to income and
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household size. The advantages offected ave shown
clearly in table 7 in terms of the standard errors of
the estimates and their corresponding R°. Comparing
the ordimary least squares estimates under ‘per perpon'
with thope under 'per adult squivalence', the standard
orrors are generally greater in the former than in the
latter for corresponding estimates, s0 alseo are the n?
smaller in the former than in the latter. The sane
happens, %0 a reascnable extent, for the method of
ing umenta. variable.

In eoncluding this section, it is necessary to make
some remarke with regards to differences in the estimates
of opdinary least squares and the method of instrumeatal
varisble. As stated in section 3,3, the method of
instrumental variable is uﬁoomany. unbiased while
this property is not possessed by the ordinary least
squares. DBut method of instrumental variable is less
efficient. The relative inefficlency of this wmethed is
given clearly in $eble 7, if we compare the estimates of
the standerd crrors for the two approaches under 'per
adult equivalence's Dut the sstimates derived, usiang
the two approaches are quite gloses, It may be that
vhen estimates are based on the adult equivalence of the
congumer unit,; not much less will result if the ordinary
least squares method is used.
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5.3

In section 4,7, the main roasons for computing two-
vay classificd data were 41:&::.&1.- The results of
table 8, even though mot quite conclusive gave justification
for the tabulations in the way they were carried out. In
addition most empirical studies are dased on this approach.
An sutstanding and fmpressive list of series in this form
¢on be found in Houthakker (1957).

In this section the main results for estimates based
on two-way classified date are enalysed. The releovant
results are set out in tables 9 to 17. = There are two
parts to the discusgion of this section. In the firet
part, discussion is concentrated on estimates for different
family typea (1=-PERSON, 2-PERSON, ote. families) whether
for occupations or for all low ineome. The results for
this part are shown in tables 9 to 14, The second part
is concerned with the estimates for the occupational groups
and all lov income ignoring femily types except that each
group mean is divided by the corresponding family size to
derive estimates based on 'per person'. 'Tho corresponding
results are shown in tables 15 to 17. The discussion of
family composition effects are given in section 5.4 and
comparison with ;tihu studies given in section 5.5.

Vith regards to analysis of estimates for different
fanily types; as an Lllustration detalled analysis is given
only for artisans (as illustrating the properties of the
others) and the all low income groups. The main roasons
for carrying out estimates for different family types are
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to examine differences in the estimates of B, for

different family sizes, and to examine the effects of

zero observations and small sample size on the estimates.
As far as this last reason is concermed, this is easier
with the family type estimates. The estimates of (3, are
shown in tables 9 to 12, If the obmervations in

appendix B are compared with the results in these tables,
ve find that most of the estimates with negative signs are
those with zero observations in the data used, particularly
for upper income class intervals. For example, the
Artisans' S-person sronp has negative estimates for
transport because its last two income intervals contain
zero observations for transport expenditure. As previously
stated these mtiﬁ eatimates are usually not significant
statistically. Apart from this problem, the estimates are
reasonably geod considering the values of their Rz although
they can be improved with increase in the sample size.

From the results in table 10, it seems not much is gained
in deriving estimates based on adult equivalence, in terms
of hprmont in the good-ness of fit, when two-way classi-
fied data are used, The reason for the ineffectiveness of
adult equivalence is probably due to the two-way classifi-
cation of the data which must have obscured much of the
variation of family composition in the classification.
Family size is likely to be cleosely related with the size of
each type of persens and income of a household. This
problem is examined further below in section 5.4, on the
basis of this; only estimates based on 'per person' are
given for all low income group family types.
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Bstimates for all ingome family types are given in
tables 17 and 12, Compared with tables 9 and 10, there
is no doubt that much improvement cam be achieved with
inerease in the sample simes. For the first time, ve
have tables of resulits with ro negative values and all
estimates are reasonably consistent for nearly all commo-
dities, The R° ave almost all very high. ‘Food' and
"fuel and 1light' avre in all cases necessities with the
estimates of B, genecrelly inereasing with family sime,
Since larger families are likely tec be relatively poorer
than the smaller families, nc doubt such patterns of the
estimates should be expecteds The foet that these estie
mates are not regularly increasing fyom the small family
size te larger size shows that there are some amount of
economies of soale. This is further discussed later in
this chapter. The budget proportions are shown in table 13,
Genorally for necessities the proportion increases with
inerease in houschold sige mu_m Juxuries, in most cases,
the proportion decreases. All these ave empirical results
which will require further work poosibly uwsing larger
sample size.
 The wmost important advantage of the first part of this
section is the detection and analysis of the source of
errvatic cstimates of 5, , which is generally regarded as
a feature of underdeveloped cconomy. But most studies
usually deal with broad group of households ignoring esti-
mates for separate family types ynile ueing family size to get
the eell means per person, Partly as a means of comparing
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useful results e.g. comparison of occupational regression
lines, ecstimates of S and other results for different
eogeupations and all low income were made. These are shown
in tables 15 to 17. Food and fuel and light are consist-
ently necessities while others « oxcept for labourers,
traders and farmers in some cases - are luxuries. The
results for all lov income soem the best sot in terms of
the higher velues of R°. The necessary variende-ratios
for comparing the ocecupational regression lines were com-
puted and set ont in table 17 as in the case of table 8.
There is a high significant difference between mean
expenditure on food, drinks, ether purchases and other
seorvices, As far as the slopes of the regression lines
are concerned, none ghows any tw:l.mt difference.

These results seem more plaugible than those given in

table 8, They seem to give somo insight inte the place

of interdependence of preference orderings among consumers
in the same community. Even though-th.r wmay net be at the
same level at congumption, _vhuh is probably Jjustified by
the significant differences between means, there is ne
reason to believe that thelir seactions %o & change in income
should be significantly different, Table 16 which shows
budget proportions for oceupations and all low income also
supports the resulis given by the variance~vatios caleculated
for differences botweon means. TIrom these results derived
from table 17 compared with those given for table 8 we also
have some support for the view generally held that crosse
classirfied data are more suitable for econcmetric study than
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the one~vay form., It shows alse that 1% is Detier te
pool observations together and cross-classify them rather
than to group them omly by income but for different areas
and occupations. If the sample size is large enough to
allow for this other kind of grovping, shis should be done
by all means, Novertheless, first priority should be
given to ervess-classification. Also it is better to
classify the data for each ocoupation rather than for each
area because it seems ocoupational groups are more
homogencous than areas.

In the process of the discussion of the ostimates some
commenta have been passed on some of the statistical
problems discussed in chapter 3.  In particular, concerning
bias and efficiency of the catimates, and heteroscedasticity.
As was indicated in section 3”;3.'m problem of hetero-
scedasticity alvays arises when cstimates are based om
family budget data, unless some ways of removing this
problem directly or indirectly are found. It ig my belief
that the effect of heterescedasticity has been roduced very
much, if mot vemoved, in this study. This has boen done
indirectly in cany wayss FPirst, the observations used are
transformed since they are all in logaritimic form: In
this form, mueh of the varistion in the original data will
be removed. Seeond, the observations are grouped moans,
with the R's estimated Ly weighted ordinary least squares
mothod, This, in fteelf; is a kind of generalised loast
squares method as shown in section 5.1, And third, the vay
the observations are reduced to per consumer unit oither per
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person or por adult equivalence, helps to reduce the effect

of hoteroscedasticity. This 48 much wmore so when adult
equivalence or the two-way classified date 4s used (ef. the
standard ervors in per person with those based on adult
equivalence in table 7)s Some comments have been made in
soction 5.2 with regards to bias and efficiency of the
estinates by comparing the standard ervors shoun in table 7.

In section 3.3, an approach suggested by Durbin (1954)
for setting eonfidence limits for A was discussed: On
the basis of this, the cenfidence limits for the A's using
the 'all low ingome 1-PERSON results as an illustration were
ealgulated and ghown in table 14. This means that the
estimates based on beth ordinary loast squares and instru-
mental variable methods are withis the limits, This is mot
a surprise since the uﬂ.utcn‘m reasonably close. It
mmmlrmgtmmmm

Much of what will be analysed in chapter 6 will be badved
on the 'all lov ingome two-way classified data' perticularly
the results based on this seot of date shown in tables 12, 13,
15 and 16, This is because the data in this fomm are better
than any other form as shown in these tables. Considering
table 15 (ef. results for the occupations and all low income)
and the faect that there is no significant difference between
estimates of S for cach set relating to the occupations, it
secms other factors like area and occupatien, influeneing
consumption patterns, do not have mueh effects on 5 but
on the levels as shown in tables 8 and 17. It them means
that not muen will be lost if we use common estimates of O a8
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civen by all lovw income two-way clsssified data when our
main interest is in elasticities of demand,

Sel  EAMILY EFFECT SCALES

In the estimation of / based om adult equivalences,
types of peraons defined by sex and age are used. In the
cane of one-way classified data, four types of persens were
defined, and seven types were defined in the case of two-
vay claseified oness The methods of cstimating the acales
of the family effects, based on the types of persons and
of estimating B through adult equivalences, are discussed
in sections Js4 and 3.5+ The scales estimatod and used in
this study are shown in tables 16 and 19. The wain purpese
of introducing the concept of adult equivalence is to
eliminate family cempesition effects from the family budget
data 20 as to got better cstimates of the parameters. It
is the same objective as the ouumtun of other factors
1ike area and oceupation as discussed above. As far as
eliminating family composition effects is concernmed, it ie
reasonably achieved for one-way classified data as shown in
table 7, This ie in the sense that standawd crrvors of the
estimates are roduced compared with estimates based on ‘per
person®, This is far less the case with twvo-way classified
dataj probably because of the elose relationghip between
household composition, sise and income, and the cross-
tabulation as mentioned above in se¢tion 543+ Theze is a
tendoncy for large families to have high number of persons
for each type of persons and to carn high income., This means
that, for cross-classified data, much of the variation due to
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family composition must have been obgeured in income and
size used for grouping.

Another aspect is the estimation of adult equivalence
scaless It is reasonable to expect adult equivalenece
scales te sorve as a meaningful indication of the behaviour
of the @ifferent types of persons in the family, parti-
cularliy their consumption behaviour patterms. There is
not much meaning that could be attached to the estimates
of adult oqntnhnu acales set ocut in tables 18 and 19
(for the dotails about methods used, see séctions 3.4 and
%3¢5)¢ This may be because the commodities are broadly
classified: In such a situation, tlie dmpact of individual
membors or iypoo'of mombers in the family can not be easily
feolt. For adult equivalence scales te be meaningful with
the right magnitudes ond sign, the level of eggregation
of the commoditics to form single commodities must be such
that 4t should be possible to identify what ie required
collectively and imdividually by the members of a household
0.0+ baby food is required bY &yijdren snd can only be
bought by families with children, whereas tobacco is only
required by some adults in the family. At such a level
of aggregation, the scale parameders will be constyrained
by certain a priori infermation, in particular, some of the
X tg of 3:4(1) can be assumed to be mero, In the presont
etudy, the only constraint put on the scale parameters is
that the total of adult equivaiences for any household should
be greater than sero and that no scale should be greater
than 2 in absolute value.
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The preblem of gotting meaningful adult equivalence
seales is universal. Even Poreyth (1960) was not happy
with his estimatos of oquivelence scales.' le regarded
hie eqguivalence scale hypothesis as being toec eimple.

But as in this study, his commodities were broadly
classified and this must have affected his results as shown

Comparison, in the sense in which ene would expect
it to be employed here, is not easy minece it is difficult
to get an identical study with which to compare the present
results, In an ideal Ottmtm. there is need to compare
them with preovious work in Nigeria ond with studies of
other countries of identical and difforent stages of
developmont, In the Nigerian situation, examples of
previous studies are very scanty if not nom-existing.
In the case of other studies, two relatively recent studies
will be mentioned - Houthakker (1957) and Forsyth (1960).

The Federal Office of Statistics (1966) made some
estimates using the same one-wvay classified data for low
income earners in Ibadan, Kaduna and Bougu and fitting a

— e — o — e
1. See Porsyth (1960), p.387.

2+ In this section the estimates of g ean be interpreted
as income elasticitios based on double logaritimic form
to fit in with other studies usad here.
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lincar Engel funetion for each of similar set of
commodity groupe studied in this work, oxcept that ‘keola
and tobaceco' was oxcluded. The results were poow,
because no account was taken of the fact that the
observations were grouped means and in addition, some of
the considerations given in this study were negleeted.
As an illustration the estimates for Kaduna are given aas:

linear Regression 2

co~efficient "
Food 0.19 0.39
Dednk 0. 11 0.40
Fuel and Light 0,03 . 0418
Transport T 0.25
Clothing 0otk 0.28
Agecommodation 0. 10 039

A pinple assessment of these results can be made by
comparing their R° with those given in table 7 under 'per
person®, The main eriticism of the producers of these
results is that no offort was mude to examine the vesuits
ceritically.

The main discussion concerning oth& studies rolevant
to this work will be based on lNeuthakker (1957) and
rorsyth (1960).  NHouthakker (1957) made an international
coumparison of ™ngel elasticities. Four broad coumodities
woere oxamined - food, clothing, housing and miscellancous
goods. Only food and clothing fit well with the definitions
used in this study. Housing, in nddition to rent, covers
fuel and light while the fourth commodity ecovers all the
other groups. The relevance of lHouthakker's study is seen
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in the aspect concerning development planning in the
developing countries where he asserted, in the intro-
ductory part of his work, that: "“Many ecountries are
now engaged in the construction of development prograns
and to do this adeoquately it 18 clearly necessary to
have some idea about the changes in consumption that are
likely to ocour with rising income levels. In mamy
underdeveloped countries, however, the data foyr estimating
changes in consumption are unfortunately lacking. There
is a renl question concerning the extent to whieh data
from one country are applicable to comditions in anether
country; 4t is ome of the principal aims of the present
investigation to clarify this p.ht'l In the closing
remarks, relating to the statement quoted above, louthakker
maintained that: "if no data on the expenditure patterns
of a country are available ot all, one would not he very
far astray by putting the partial eolasticities with respect
to total expenditure at 0,6 fer food, 1.2 for clothing,
0s8 for housing and 1,6 for all other iteme combimed and
the partial elastiecity with respect to family eize at 0,3
for food, sere for housing and eclething, and «0,4 for
miscellanecus expenditures. But it would be prudent not
to use those guosses for wide extrapelations, and more
prudent still to organise a survey and oross-claseify the

1. See Houthakker (1957); p.533.
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l'mlll".' Some approximate estimates for partial

elasticities with respeect to family size corresponding to
estimates of £ given in tables 11 amd 15 are set out

in table 20°, Censidering Houthakker's observations

in the light of tables 15 and 20a, particularly for the
results under 'all lowv income', even though his guosses
are within reasonable range, it scems prudent for a
countyy like Nigeria 'to organise a survey uand crods-
tabulate the resultst, for the sole pwrpese of estimating
the required parameters.

Table 20b is useful for the light it sheds on the
concept of economies of scale which can be examined by
considering the changes in the eatimates as the family sisze
inereases particularly im the cage of '"food' and 'fuel and
1ightt,

1+ Ibids pe550. ‘
2+ These catimates are derived by using the relation

existing between income elastieity, B, (if we
interpret A as income .mtmuy. -Pluu in
the case of J.o .l.oc. z_pnd rantly size
elasticity, ty &

nuum (1 isl 5 _7. results m

regression.
("J-) = P“ - @‘u log (’/‘) iuly2y seee 0

mwthu
log ¥y = puo pu.bg:q- (l-(su) log mn
Henece q‘.l- é“ (‘."‘. eren ll)
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The work of Porsyth (1960) was based on Imited
Kingdom data. Most of the commodity groups are the
pame as those defined in this study. His ‘standaxrd
tﬂy'.ﬂﬁh-m.ismumz-wm
group defined in this study., Ilience for commodity
groups of identical composition, Forsyth's ecstimates
of p, from the double logaritimic form are given belew
side by side with the relevant column of table 11:

N

m.{'h'- Estimates All low

for 'standard income
family? 2-Person

Nousing (Accommodation) 0,76 1.11
Food 055 Oy
Drink 1.23 1,09
Fuel and Light 035 0o 54
Transport 1,91 1.8%
Clothing © 130 .75
lousehold Goods , 1261 - 1,88
Other Goods (Other Purchases) 0499 1.90
Other Services R.12 1.39

The resulte are reasonably clese apart from food which is
under estimated for Z-peveon all low income in the present
atudy (ef. this estimate with others im table 11). The
difference between luxury and neceesity ies evident soiely with
respect to housing and other goods (other purchases). In the
case of hougping, this can be explained by climatic differences.
Other diffevences vwill be due to different stages of develop-
ment in viev of the difference betwoen UsK. and Nigeria,

— —

1. Sece Forsyth (1960), table 1, cole2, model 3 for the
"Forsyth's » given,
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This chapter iz related to chapter 2 as chapter 5 is
to chapter 3 as far as empirieal results of theoretical
and mothodological sspects of this work are concerned.
In chapter 5, theo eatimates based upon the procedures ocute-
1lined in chapter 3 wore analysed and the porformances of
the alternative estimating procedures were asséssed.
Resulta based on different forms of the available data and
the effects of various other factors (apart {rom income)
are similarly analysed. Tatinates basod on cross-tabulated
data, in particular those for all low income, were found
to be statistically better. - These estimates, shown in
tables 12, 13, 15 and 16, are now used to derive clasticities
as discussed in chapter 2, especially sections 2.4 and 2,5,
The estimated elasticities form the basis of the discussion
in this chapter: They are set out in tables 21 to 27,
The main empiriosl contyidustion of this study to ecconomic
theory is found in this chapter. It 15 an attempt at using
the meagre statistical information avallable to derive
results chavacterising demand fumetions, Such results are
important in aiding economic policies, In section G.1,
the indivect addilog elasticities, as given by 2,5(11) ana
2.5(18) are disenssed; Sectdon 6,2 deals with elasticities
baged on Frisch's formulae, 2,4(10) and 2,4(21). Elasti-
citiens based on Frisch's formulae were made possible by using
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indireet addilog estimates of B, , By, and uy (421929 eese n)
to derive Frisch's money flexibility, o, through formula
2,4(12). The Justification for limking these two seemingly
unrelated goncepte is that Leser's assumption, 2.4(4),
which is the basis of indireet addilog approach is a amm_
case of Frisch's ‘want-independence® assumption., Por
Leper's aspumption, the cross-siasticity is the same for
all other commodities when thore is a change in the priece
of commodity 4. For PFrisch's wvanteindependence, this is
not necessarily 8o gince it varies with the ingome elasticity
of each of the other commoditien, Although the substitut-
ability or gomplementarity is likely So be low in both
cases, it does not necessarily have to be the same for aill
other conmodities in the case of Friseh's want-independence.
Frisch's suggostion' that if @l.tnhnavn 1t could be
derived independently for estimating 2.4(10) and 2.4(11)
buttresses the present gmoh. Tentatively, we would
suggest that Lener-reisch appreoach is a valuable contri-
bution for an ceonomy where only 'mwm data with Jjust one
period level oxists It may even be used, where there are
abundance of datasas check on some estimates from other sources.
And in the iuwlud:lnc section, G¢J; the present results from
sections Gel and G.2 are compared with those cotimated by
Leser (1941-42), rriseh (1959) and others based on these

—————

t. See Frisch (1959), p.188,
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601 INDIRECT ADPILOG EIASTICXTINS

The indirect addilog income elusticities shown in
table 21 are gomputed from tables 12 and 13, end those
umﬂ'mutmqm-cunnumu
ueing 2.5(11)s A5 was pointed out in section 2.5, the
main difference betwoen the ordinary double logarithmie
income elasticity and the indivect addilog income
Mﬁdvh'l-i‘sjuj. X% abeins penddhent to ask
vhether estimates derived from one method are likely to
be cunsistently ladger, equal or smeller thom those of
the other i.0, whether

n

d e B.W, U > 0 6.1(1a)
- J d

1 = 0 6.1(10)

< | 0 ] ‘:‘(‘.)

If 641(b) 1p satisfied them condition 2,2(21) is fulfilled.
Under sugh a situstion the exdimary double-logarithmic
approach will be satisfactorys Theoretically, condition
2,2(21) 4s not satisfiod by the double-logarithmic approach
while the indirect addilog does, singe

: ;Il W, '.8-01'» :21 B.w. s 1

i=1 % = g 219

J

In all the ostimates, wo set actually show that Gel(1b) ia
satisfied as evident by comparing tables 12 end 21 (if it
does, coyresponding columns will be the same)s This shows
a serious breakdown of atability conditions im the use of
ordinary double-logaritimic approach. 1Two of the columns
ef table 21 (i1-Person aml J-Person) satiefy G6,1(1a) and the
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-3
rest 6.1(1¢)s This means that 1 = g §v hasmo
systematic direction but its absolute value was never more
than 0,02 for results in table 21,

A8 was pl‘o..n‘lﬂ! in section 2.4 and 2.5, it 1s not
easy to estimate price elasticities from family budget
data even after making some assumptions about consumer
preference orderings. There is still an indeterminate
value G not known., Any results derived are conditioned
by the value of G. Table 22 gives the general results
with the indeterminate value, G for individual family
types of all low income. It ie clear from the table that
the effect of G on osun-price elasticlties is greater than
its effect on cross-price elasticities although the two
price elasticities are not comparable in wagnitude. In
table 23, an attempt is made to illustrate how a feasible
and workable value of G whieh will be reasonable can be
located empirically. On the basis of this search, it is
hoped that setting G = 0 (or close to it) will give a
reasonable estimate. From table 23 it is observed that
as the value of G increases from zero, all own price
elasticities increase in absolute value and as G decreases
from zero, all own-price elasticities decrease in absolute
value, For cross-price elasticities, they vary directly
with O although at @ = 9 all necessarles are negative and
all luxuries are positive. A unseful and satisfactory value
of G must, in broad terms, intuitively fulfil the condition
that a commodity with elastic income elasticity should have
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elastic price olastiecity, and one with inelastic income
elastieity should have inelastic price elasticity
irrespective of their magnitude. Another aspect of

this problem to consider is the pesition of lumuries and
necessition; it seams rossonable to assume that a
commodity that is a lusury would have positive erosg-price
elasticity with respect to othor commodities and a
nocossity, a negative cross-prico elasticity vwith respect
to other commodities. Suppose there is an inorease in
the price of food, such a chonge should have negative
effect on othor commodities since foed 48 n necessity.

On the basis of this discussion, the choiee of G = o seeus
a roasonable first approximmtion,.

With G = o in table 22, 'foed' and 'fuel and Light'
are inelastie while the nmi are elastic. The estimates
of eross-price elasticities for 'food' and *fuel and light!
are also negative while for others they are positive,

Apart fyom food, the croeseprice elasticities are reasenably
low. Similar setimates putting ¢ = ¢ are made for all

lov inceme based on tables 15 and 16 and shewn in a section
of table ﬁo These rosults can be interpreted in the

same way as thope made above but there is a reduction in
the volues for crosg-prige olastieity with respeect to food
compared with those shown in table 22,
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On the basis of the remark made in the introductory
section of this chapter (section G.0), econcerning the
estimation of Prisch's money flexibility from indirect
addilog estimates, the results shown in table 24 were
computed for different family types of all low income
using equation 2.A(12) after putting G = 0, Apart from
food, the estimates for different commoditics are quite
close. The corresponding catimates for all low income
are shown in table 27 with estimates for all commodities
ineluding food guite cleose, Xt is assumed as before
that the effect of setting G = 0 is very small, This ie
revealed by

IS T E TR

PP W e vy

if we substitute for E, and B,, in 2.4(12), using 2.5(11)
and 2,5(16) vespectively. An assessment of the estimates
of Yis given in section 6,3 where the present results are
compared with values given by Frisch (1959).

For the family types of all low income, the own-price
elasticities based on 2.,4(10) and cross-price elasticities
based en 2.4(11) after estimating ¥ as given above are
shown in tables 25 and 26. As an illustration, cross-
elasticities ave only given for A~Person family. Like the
indiveet addilog estimates, the owneprige elasticities maintain
the same direction with '"food' and 'fuel and light', as in-
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elastie commodities while the others are elastic. Sinee
Frisch's wvant-independent assumption is a more goneral ome
than that of Leser ms pointed out im sestion 6.0, the
interprotation of the cross slasticities based on it
should be differents That a commodity ie want-independent
in yrelation to all othey commodities does not necessarily
mean that the degree of vant~independence ahould be the samocj
or in torms of oross-olastivities with respoet to other
coumoditics should bBe the same, ITn actual fuct the
cross-price olasticitios vary with income elapticities.

A gcoumodity that is wanteindependent with other commodities
will then have cross-price elasticities which have the

same direction but not mecessarily the same magnitude.

vhat table 26 has in common with table 22b ie that, as in
table 22, all m!-mi« uﬁmnm.wtm rospect to a
chanfie in the price of a particular commodity have the

same eign d.0¢ with respoct to the price of a nocessity,
the sign 1s negative and for luxury, it 18 positive. Again,
in magnitude, apart from food, all crosseprice clasticities
aro reasonably low,

The results for all lov income are given in table 27
and they seom to be more stable, particularly with reference
to 'food', than those discussed in the last paragraph. The
Frisch's money flexibility are gquite close for all commo-
dities. Vith regards to cross-price olasticities, it seems
reasonable to say that a commodity is more want-dependent
vithrumttouﬁﬂnr commodity the nearor the income
elasticities of the two gommodities. Two commodities that



e 2= 5 o The 5= e
PERSON _PERSON PERSON PERSON PERSON PERSON

E‘.m. 1,00 Tﬁﬂ.m -04990 “ﬁom «0,986 =0,990
2.Food «04843 «0,724 -e.m «0,778 «0,760 0,796
oDrink  «0,997 (~0:999 «0,995 «0,988 «0,99% «0:997

"Tieht  “0s966 |=0,98h <0498k |~0.980 |<0,977 '=0.904

S.Transp, | =0s987 <0s077 04977 (=0s990 | <0,906 =0,951

+Clothing =04972 =0.965 [=0s938 | =0¢969 =0s940 0,966

om. i.o.m «0,982 999 |=04580 ‘-0-9‘97 E-‘oﬂm

BeOoPurch, «=0,969 |«0,972 =0.965 |«0,988 | «0,985 ~0.978
9.0s50rve  ~04981 (906 0987 |~IDY |<0u9Th (<0.978

e

\ Average i D66 0,048 0962 0,960 «0,955 =04965

are both nccessaries are more want-dependemt than any one

of them will be with another commodity that is a luxury,
Similar results will be obtained by interchanging neceseity
and luxury inm the last sentonce. Obsorvation of the

columns under crosseprice elusticities in table 27 shows
these clearly, Omne meed hardly labour the point that
eross-price mmm*mmm.tnm-
independent are not symmetrical. Table 27 gives the summary
of the main contribution of this chapter. IFrom these resulte
it secems, Leser~Frisch approach, whereby the money flexibility
is estimated from indirect addilog and subsequently used teo
estimate oun~ and crose-price clasticities, is worth
rocommending t‘ormnuhthoktﬁdotdau used in this study,



TeAccomm, w1085 |«1,130 («1,3970 [«1,716 |«1.534 |-1.,478

2.Food 0,669 (=0s540 |=04668 |=0.653 |=0.663 |=0,702
3.Drink w0899 |«1.121 [«1,245 |«1,160 | «1,915 |(«1,193
BeTuol & | 04813 |<0u573 |=04389 |~04619 | 0,569 |-0s736

S«Transp. ) 16633 14737 |»14889 [«1:591 | «1,786 («1,831
6.Clothdng «1.500 |«1,637 |=1,768 |[«1,614 | «1,942 |-1,72%

7om!mu e w1891 |«1,908 |«1.,248 |«2,037 | «0,728 |=1,054

«OsPureh, «1eDU0 («1,912 («1,773 |=1,683 | «1,827 |«1,868
y.o.s:_n. w1 7h2 | «1,272 [«1,615 |=1,036 | «1,732 |=1,720

[ ] L A

il by 8o 5 < LEENED  CAOTREY LIS v Uit
1.Accon, - «0,589 0,0800,0884 0,053 0,130 0,071 0,053 0,003
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(BaFielts (0,046 0,128 0,06 « 0,017 0,043 0,023 0,017 0,001
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In his pioncering work, Leser (1941-42) made estimates
of the kind shown in tablo 22, Bven though his method
of estimation was different from thet used above, his
estimantes presented as part of table 28a are quite similar
except that hip indeterminate value, A, is a bif different
from G as used abova, Table 28 centains rosults based
on tables 2 and 3 of his work and they ore comparably
similar to thoge given in tables 22 sbove. From table 28
it can be easily observed that Lis results show that a value
of A between 0,135 and 1.0 (ns he, himself indicated) will
be more appropriate. TFor example if 4 = § ie used, all
commodities whioh have income-inelastic demand have
negative eross-prige elasticities while all those with
income~elastic demard have poaitive cross—price elasticities.
Similarly all commodities that are income-inelastic have
own-price inelastiec mm those that are incomo-
olastic have also own-price~olastie demand. In general
Monﬂhﬁ@tohmuﬁa-.umm
in teble 27 umder indivect addilog elasticitics. As a
means of butbressing the idea of ldnking his work with
that of m ae carried out above, table 28b was computed
on the basis of table 2Ba. The computation puting A = §
gives Frisch's money flexibility (average) of «1,043 for
the UsSe 191819 households useod, The estimates for price
elasticities based on Frischts formulae are gquite consistent
with the results reperted above.
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In considering the estimates of Frisch's money
flexibility it is necessary to bear in mind his assumption

about this parameter that‘t

"in most cases the money flexibility has
values of the order of magnitude given below:

s = =10 for an extremely poor and apathetic
part of the population.

§ = =4 for the slightly better off but still
poor part of the population with a fairly
pronounced desire to become better off.

$ = =2 for the middle income bracket, 'the
median part' of the population.

¥ = =0,7 for the better-off part of the population.

% = =01 for the rich part of the population with
ambitions towards ‘conspicuous consumption'."

If we use the average of the values of ¢ ghown in table 27,
which is =0,985 as the estimates of Ofor all low income
group of the selected urban households in Nigeria, 1t seems
by Frisch's assumption, that this group has & which falls
between -0,7 and «2,0 with the interpretation given above.
From table 28b, it 18 no surprise to see that the U.S.
households of 1918<19 studied by Laser (1941-42) has an
average of =1,043 for o, These results definitely must
have someé policy implication which is outside the scope of
this work.
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In order to give & brief indication of the problems endemic

in a study of this kind and of feasidle directions for further

investigations slong the lines we have been followinmg, it would

appear vorthvhile to set out what would be regarded as the major

contributions of this study. For these reasons, our main findings

The system of indirect addilog Engel functions gives
reagonatle fit for the kind of data used (see Table 15).
Effects due to different levels of factors like ares and
occupation are reasonsbly significant for average commodity
expenditures (tests between mesns) but not for the slopes

of commodity expenditures with respect to total

expenditure (the £'s).

Area effects are reasonably uphimd by occupational
composition of arees (sections 4.6, 5.2 and 5.3).

The kind of variation of estimates of £, as family size
increases, confirms standard thinkln;‘-wut econonies of
scale particularly for food (sections 5.1, 5.3 and 5.5).
Family composition canmnot be meaningfully incorporated into
the present analysis because of broad grouping of commodities
vhich makes individusl and collective needs of the households
inseparable (section 5.4).
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Erratic estimates of budget study parsmeters in under-

developed countries are due mainly to sero expenditures

on certain cormodities even though these commodities are

consumed - ° at gero level, e.g. rent-free accommodation

(section 5.3).

Superiority of two-vay classified dsta over one-way

classification is confirmed (Chapter 5).

And, last but by no means least, with the aid of the

Leser-Frisch approech to the assumptions of substitutabilisy

or complementarity betwveen broadly grouped commodities,

some useful estinates of income and price elasticities of

denand are made (Chapter 6),

The conclusion that diffaerent levels of area or ocecupation do
not significently affeet £ is very important for ecomomic polieies.
As & vesult of this, common estimates of £ based on data for all low
income eaxmers are very valuable. Such estimates are more stable
because of the increase in sample size end they form the mein
numerical results of this thesis (see tables 15 and 27). In terms
of vhat policy-makers are interested in, resulting estimates
discuseed in Chapter 6, based on the joint utilisation of Leser
(1941-42) and Frisch (1959) are important. Estimates of income
and price elasticities form basic and valuable economie informationm,
vhich most mmmtumﬁmh for planning the
grovth of their economies. This means that the underdeveloped
countries do not have to wait for years, to allov data series of
their economies to be long enough before making such estimates. Even
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though this approsch cannot be & substitute for those based on
more adequste dats like combdined use of cross-section and time series
date, it will z'v- reasonable guideline pending the availability
of richer stn! ical materisls. The emphasis of this study is

in deriving mumerical results but this can only be carried out by
uesing appropriate statistieal wmethods. A part of Chapter 3 is a
synthesic of statistical wmethoda from 4ifferent sources. The
numerical results show the ressonableness of the statistical
methods. An important aspect of this study is the comparison with
other studiss. The studies compared geem ressonably consistent.
The main &ifferences are due to broad climatiec conditions and
estages of develojment of the various countries.

The fora of dats used is extresely importent in family budget
studies, particularly if the data are grouped as is generslly
necespary. But the benefit of grouping cannot be achieved if it
is not epprorriately carried out. Ineome and Temily size, which
are usually highly correlated, sesm to be the most important
factors. DNecause of the high correlation between them, all data,
vhen rroused, muet be cross-tebulated by the two factors. The
consideration of further classification, e.g. according to ares or
occupation must be bHased on the size of availadle data. Orouping of
data by income sccording te area using broad occupational classifications
as is the practice of the Federal Office of Statistics should be
discouraged.

The major problem encountered in this study concerns the date
and this is about the presence of many zero observations of varisbles.

For grouped data, in an ideal situation, this should not happen or
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at the worst, should be reduced to a w_lninul. It ecould harpen at
the lowver income intervals Lut not at the upper ones. It can oecur
for disaggregated commodities like babyfood, sweets ete., but not
for commodities broadly clessified like food and accommodation,

¥hen data are grouped, it is assumed that zero observations
occurring for a few households vill be counteracted by a large
number of other households witk non-zero observations., In averaging
over both kinds of households, sero observations are eliminated,
Unfortunstely this was not the case in some cells of the data used.
A possible souwrece is the sample size of the swrveys which is quite
small. This means that very few households mey fall in some
income~sigze cells vhile in some, none at all. Another reason is the
effect of the stage of the economy. The more developed s country,
the less the influence of euiture complex. In Nigerian situation,

a good example of its impact is shown in the case of accommodation,
where there is a high proportion of households living remt free

as discussed in section h.6. As revealed in a study |Adsmu (1970)]
of the distribution of zero expenditures among a sample of households,
concerning o selection of commodities Mﬂiﬂ.j accommodation,

there iz a high conmmection between the degree of urbanisation, the
proportion of the population who are earmers and the proportion of
households paying rent, The more urbanised, the higher the
proportion employed compared with self-employed and the higher the
proportion paying rents, This shows that the elimination of the
problem of zerc expenditure is a matter of time; the problem is
likely to be reduced, or to be totally eliminated, as the economy
becomes more monetized and there is rapid increase in the service

(tertiary) sector of the economy.
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The pioneering nature of this study, ss far as Nigerien
eonditions ere concermed, has led to some digressions to deal with
such related tonier ¢ data collection. As & result of thisz, many
openings for fur - resesreh become evident. Only three broad areas
are considered., Thece seen to sacompass most of vhat is covered
in Chapters 2, 3 und 4, There iu need to increase the sample size
of households covered in ¥igerian sanple surveys, to improve the
qonlity and quantity of iafommation so extracted and to use appropriate
methods of grouping., There 12 need for National Burveys, not surveys
in pocket areas vith no viev to national estimates, The national
surveys should meke possitle the foesidility of providing both local
(rurs) snd urban) and national estimates. These data, if grouped
for publication or storage, should be cross-tabuleted by income and
family sige. There iz no reason viiyy such national survers should not
be on a continuous dasis. These forms of date are important for the
country if basiec economic and soeial research is to be meaningful.

It is hopad that studies of the kind covered in this thesis will
influence the main 4ata collecting agencies in the country to conduct
national surveys with the possidbility of hrlving eross-tabulated
resulta for rural and urben areas. Family budget data collection is
a very expensive businees which can be handled better by an sgency
like the Federal Office of Statistics with full co-operation of other
agencies at the state levels. In sddition, there is also the need for
co~operation between the producers and the users of statistical
information to allow for 'feed back' of ideas and for optimum use of
the country's limited resources in data ecollection. Good budget data
sre nesded before sconometric studies of demand can be started.
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The second direction for Turther investigation concerns the
econcmic theory required for the kind of econenic enalyeis uced in
this study, The st v deviates from the $raditional praectice of
Enge)l Tunction ¢ reie in mapy vays, as revesled by what is covered
in sectionz 2.3, 2.5 and 2.3. Thic aspproech aims at linking
theoretical concepts with empirical work in a eystemstic wey. These
sectione and other relsted ones need to be re-exanined. For example,
the analysis is dased on an ssswrptiop wvhich allows for broad
claasification of the commodities, There is need to relax this
sssumption to sllov for some amount of disaggregstion., For example,
food ean ba regrouped to consist of staples, Tut and oil, vegetadles
and fruits, meat and Tish, snd other food. This will lead to the
mors general coneept of utility tree [Strotz (1557)]. As evident
from Triseh's work [Primeh (1959), p. 178], the present study
contains enpirical results of s gpecial Xind of utility tree, although
with only primery dranches snd no secondary ones. FExtension of the
vork ir this form ever though not lesding to general utility functions
(opinions differ vhether this is even necessary) will make it possible
for more meaningf:l reesults to be derived and allowing for better
rigorous estudy of family effects.

The statiztical pethodology of thie study is & very important
divection of resesrch. Thie is the direction of much concern to me.
But unfortunately the development of this section depends very much
on the other two discussed above. The statistical methods adopted
in this atudy, as discusssd in Chapter 3, mre relatively simple but
are dictsted by the available dats and the form of madel 3.3(6). In

a vay, a kind of traditionsl approach to date analysis has been
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adopted -~ putting data from the same source in different forms to
anaslyse different specific factors - a kind of expverimentation or
simulation. Hingle zquation estimating procedure has been used
throughout. It _ .loubtful vhether a nimitm estimating
procedure could have done significantly better becsuse of the kind
of model specified by 3.3(6) - an exactly identified recursive model.
But with the kind of emtension which ie likely to result from an
extended utility tree, as mentioned sbove, there is peed to use

some kind of simulteneous estimeting procedure. This is not likely
to present any problem because of the great advancement in electronie

computers with large core storage and high speed.
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AFPINIOIX A3 HOUSEHOLD BUDGHT STUDY PROJGRAMS

HOUSEROLD AVDGET STUDY PROGRAM 1
YaA+iX
DIMANSION VAR(L9),DATA(L),X1(10,50) ,%XN(10,50) ,DN(10) , G (10,10),Y(5
Laggo).ntsoi +X2(50) ,Y3(50) ,51(50) ,¥1(50) ,Y2(50)
Je222
222 mﬂﬁn,yﬂam. ENGEL ELASTICITY BY WEIGHTED LEAST SQUAKES ME
1THOD)
WRITE(3422)
22 PORMAT(INO 2WIFOR DOUBLE L0G, RELATION)
777 READ(L M)EPAG
IW(NPAG)P764790, 776

LAST QARD OF DATA DECK IS BLANK
776 READ(L ARG N0, W KWW
H3 I8 THE HO.OF GRCUP: OF COMMOLITINS
" MO 15 THE MO, OF TYPES OF PERGONS
Meal IF THE DATA IS GROUPED AND 1 IF OTHURGISK
-~ Neus0 IF M:M Iq IN FOR PER CAPITA ONLY
r(wwe )811, 810
811 mnu.lms (nu(J).J-J..m)
5 3% K=l,

33 RWWJMJ.K).J-I.HJ)
12 WRITE(S, 321 )NPAG
321 FORMAT 96X, *PAGE"® \1X,14)
810 riaD(L sukmm.m.m
FORMAT(19A)
mnn( im)(vnm.m W19)

m muﬂmo.s.rs.z.rs.l.m.m

402 FORMAT(150,10X,194%)
WRITH(3,941)

9hl mﬂmi *PLICAPTTA EST.*)

1 4 .mmm.rsm.sun WL(I), (XN(J 1) Jal, i)
mo(x.nu

Jah u‘(n(a.x),aq.m)
IRCOME PLER COHIUMER UNIT

m
937 LaAsD
unﬂ 940)
STOTAL EXP. AT INDSP, VARIABLEY)
936 m
m

O 34 Kel,NOG
7 (K=NGG) 325,901, 325
325 IP(NEXT)20,72,20
72 ﬂ(ﬂ)l}.l 13



15 DO b6 INsl,LX
46 ¥(11)=0 :
DG &S Juml N0
S TOTX)=XCaX)exH{J J1X) NI )
1P(Y(Ix))908,908,907
908 Y(IX)=ni(IxX)
90b Y2(Ix)=Y1(i1)
30 TO W
903 Y2(12)=¥Y3(1x)
89 Y2(1s)evalix)/v (1)
GO TO 20
14 DO 970 IXwl,ix
IF(81(IX))35,36,35
36 8L(1X)=0,0005
35 IF(LAA)908, 906,905
906 Y2(Ix)s¥1(IX)
@ ¢ 970
905 Y2(1xX)=Y3(1X)
970 Y2(Ix)=Y2(IX)/51(1%)
a0 To 20
901 DO 902 IXed,iX
IF(KKK) 902,933,902
953 ¥(IX)=B80(1%)
902 Y2(Il)e¥3(1x)/ Y (1K)
20 KEAT=NIXT+) ,
c COMPUTING SPECIFIC LXVARDIPURL PER CONSUMER UNIT
IF ( Ka16013) 909,910,909
909 IF(KKK)2,37,2
2 DO 47 I=),lx r
&7 %(L)=0

48 x(nt)-x(mm JK)*Xu(J L IX)
mxtmw.so
3% X(IX)=2(IX)
50 R2(IX)eXW(&, 1)/ (1)
0. 20 21
37 D26 IkedyLi
mzmms.n 16
17 811X )=040005
16 X2(IN)eX2(K,1%)/520(X%)
g2
910 DO 911 INsl,LX
- IF(KRK)911,913,910
913 Y(IX)=32(IX)
911 X2(DU)=¥1(IX)/¥{1x)
c COMPURING THE ELATTICITIN® AND RDBOUARED
21 2wl 1 R
SUMC=0
SUHY =0
Gl X=0
Ym0
SUgX=0
SUTX=0



b ooy P
26 X2(IX)=0.,0005
61 1(Ya(Iil)d62,27,62
279 y2(m)
62 DATA(1)=aloa(xa(1x))
BATA(2)shlO0CT2( 1))
IF(N)571, 572,571
572 WeWl(I1)
Go TC 747
971 Wel
P47 SUMCRIUECeW*L
SUMY=SUNY+DATA(L) "W
SUMXaSUMXDATA(2)*V
. SUYaSUYsUATALL ) DATA(L ) *Y
SUN=SB X621 TA(2) *DaTA(2) %V
SUYK=SUER+DATA (1) *DATA(2) "YW
25 CONTINUE
VARY=SUQY( SUNY*SUNY ) /1IN0
VAR =0 K (SUMX * SUNK ) /1 UMC
CWY K=V X UYY UMK ) /SUNC N\

REGPCVYA/ VAR
ADVA=YARY« iRGFOVYX
" XLX&IX
UNF=X L Xe2 40
DVARmADVA/ S
SAPVES RB(OVAR,/VALK)
BVARSRO-ADVA/VARY
IP (KaNG3)915, 915,910
915 WRITE(3,916)
916 PORMAT(1HC, *REGR. OF TOWaL 0P, ON BASIC INCOMEZ')
914 WRITE{3,122)%M1C, TUNY, SUMK, 30X , SUGK , SUTX, REGF , SAPV  RVAR
666 FUMMAT(INO,Q0HNG OF OBS.,2X, B3N OF Y, X, 350 oF x,u.wm. or 8
AT Ny 2R 10A3, OF 83.M2X,1085, OF. PROD,2X,BHSIT.OF B 3X,M%.E, OF B
23K, PR U D)
122 mtuo.Wil.b 1X))
“Sh CONDINUE N
IF(LAA) W95
932 LaAabAgsl\ vV

IR g2 wAa

ma.sss:
VRITE(S

+957)
939 FOIMAT(INHG, "B/ 1IC INCOME AT INDAP VARIABLE®)
G0 TC 996 .1
9351 :run&m.m.”k
935 IF(nwe)312,934,812
£12 KER=XEK+) . .
N AGeNPAGHL
WRITE(3,321 4G
. WRITE(3,9%0)
950 FOMAT(LAC, *AL0LT ..wmu.zlt')

9 mﬂm.'m OF COMPUTATIONY)
CALL ExTP
END
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HOUSEHOLD HUDGET STUDY PROORAM 1)
DINGRITON DR(12),U(26,12),VaR(19),:4:4(20,50) ,¥1(50)
WRITL(34,100)
100 n;am(m.'mv VRIANCE MAZRIN AND ITS INVERIE FOR TYP S OF P oS
1!
READ(L A ) HO g it
Wi, OF TYPLS OF PLEORS, N¥sl LG TR NOT GROLESD
Ll PoRAT( L)
READ(Lb)NPAS
703 READ(LHO0) (VAR(I) 41=1,19)
4oo o (19ak)
h PORMAD(TH)
HOL FORAAT(LNL, 15X, 1944, 10X, *PAGEY  T4)
888 rUIMAT(25X,F5.1, )
WRITE( 3,401 ) (VAR(L), Ind,19) FAG
NP AG=NPAGL

READ(1,M) X
I¥(L1=1000)13,790,13
13 WRITE(3,11L)1X
11 Mw,.n.zx.'m OF GROUPS OF OBSLNATIONN®)

D0 880 Isd, L
READ(L,8883¥1(1) , (XN(J 1) 4 dudy?)
CONTINUS

amm MATRIX GAWIATION
3 - '

magrsas

DO &S50 J=1,40
Zml

DO W51 I=l, MO
DNCE)tRCI )« XN(T  T5X) *WIN

Do NG
USL UG o D)aU(P g I)oXNC D, UK ) * XA (0 XX ) *wIN

nalmm.m
Jud 4 KO

DO hs2
452 w.ﬂ-m.n.m(n-na(a )/¥R

ums.mru
17 FORMAT(LHO,SX,F10,0, *NC OF OBIERVATION®)

WRITE(3,275)

275 mﬂm.m.wu HATRIX)

&5l DO W62

A2 nmu.bss)r.(nw 1)J=2, 0¢)

463 m(m.n.u.mvum.zx.?m.hn

3k GO TO(L6h,703) JHEXTT

L6k DO 465 Is=l M0



DO 465 Jel N0
Jdsd+NG
IF (I Y066, 099 466
499 B(JJ,1)=d
Gc 1O 468
466 Udd,1)=0
465 CONTIHUE
KKl 140
20 470 1=1,%0
U=l
T=aB3(U(I,1))
Ka=lel
IF (K000 )87 571 k72
471 DO 47h Jaith, 80
i G m(u(lod )) 73,474 474
473 Ned
P=ABSCUCI, X))
k74 CORTINUE
c RUPLACE IOWSR WITH GREATER ROW
IF{H.I 472,472 475
475 DO 476 LeI KK
T 1)
U(Ly D)=L, M)
476 U(L,M)=T
c COMPUTING ROW wITH ONE
472 r(U(1,1))N77,478 477
477 P=1.0/0(1,1)
Muladl
(1, D=1
DG 479 Lail KK
4729 U(L,D)=U(L,I)*T
c REDUCING WPPER OF ONE TO R0
481 r(n)h82,482,483
b33 nu(:.n)
U(I,M)=0
O B8k Leili
L&y u(n.u)-um)“.u(x..n*r
HaMal
@ To 4%
cmm&wm ™ ZERC
IPLESI0) 470
486 DO 838 Leki, N0
B=U(I,L)
U(I,L)=0
DO 488 Ml KX
488 UM, L)=U(xM, L).u(us 1)~
470 mﬂhgn
o IalNO
o 489 Ja1, %0
Kl=iiOs)
489 U(J,1)=0(K2, 1)
492 NXTT=2
waIre(2,493) (Van(l) , 1=1,19)
493 PURMAT(1H0,194k)
DO 31 Is=1,N0
3l WRITE(2,463)1,(0(J,1) el l0)
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BULDGE? aTULY PROGRHAM 111
CONPUIING SPECIFIC AND INCOME SCALES, AND ELASTICITINS BASED ON
EQUIVALENT ADVISS BY nmnmmmmm
m m,-um.mm.mum.mm.m 50),

) JBH(10),¥(10) Y 3(50) , 34P(10) ,¥(50) X (50
:.mus:.n(so).msu).ntm.n(:m.utsa!

DOVBLE PRICIZION X,¥,X2,¥2,0,0

I ma&l.ﬂo'ﬂﬂ' o14)

c mwwmmmmamcm

202 READ(L )G, N0, M
C NG FOR GROUPS OF COMMODITINS AND NO FOR NO OF TYPE3 OF PRAsoNS
C  MWieD IF¥ THE DATA I8 GROUPED AND N¥el IF OTHEAWISE

7 “I’U I),J=d N0)
VARCT), Ze1,29)

o 802) (VAR(J ) 4 J=d ,19) ,NPAG
o2 : 1944 ,10K, "PAGE" . Ih)

243 M?ﬁ‘m BNGHEL TUNCTION®)

aoo

e

:gg

(1), ¥3(1),80(1) (1), (N0, 1)\ J=1  10)

wﬂsmwm

mmumn
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Go T0 30
850 Y2a(n)wy2(XX)** (Ru(K))
TX)=1.0/%2(1X)

il

Eg.
5
e
X
=

Ii=l,Lx
(K)eX1 (K, Ix)*Wa (IX)
IX)*¥2(1x)

)+ (1x)
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I

i

Juiili(y {J,Ix)*x2(1xX)
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DO 46 Ix=l,ix
ﬁum
DO &9 IXel,LX

DO 45 Jud N0
45 ﬂxa-nmu.m%n

0

855
(oe) /e (Ix)
o Rie &
62 usnmtmm;’
Ya(n)=arouly2(ix
b9 COMPINUE

D0 47 I=1,5X
47 X(1)=0

Tkal 1
(T%)/m1.(1%)
)205, 206,205

¥2(1x))

i



202

3§ 3

DATACL ) *DATA(L ) *VIN

o mer e
)/30NC
VY N SUY Koo ( STRY * SUMX ) /S IC

INFaliXed.0
DVARwADVA/SIMGF

ﬁ L OVAR/VARK)
«OeADVA/VARY

b g 7)872, 464,872
a 991
65

. ISUNC,, UMY , SUMX , SUQY SUYX , RENCK) o SAP(K) , 2VN(K)
%'w &..ﬁ.mg"g't.u'm OF X AX,1003, OF 8

1a.Y 20,1088, W)ﬂﬁ.ﬂ.ﬂ.m. OF PROD,2X,

: F11.4,10))

CONPINUE
I (LLL)W09, b6, 409
00 K15 K=} NG

o Jul KO
876 (K, J=C(Ky)
4o 10 992

595 KK=KK+1
992 GURTINUE

8ue-r

OF B,3X,9i5,5, OF B



NP AGelPAGeL
WRITE(3,14)WPAG
WAITE(3,32) KK, LL
32 FORMAT(1HO,'NO. OF NO CHANGE I5°,T4,2X,°HO. OFROUNDS 18°,14)
WRITE(3,661)
661 FORMAT(LINO, *THE BLASTICITIES')
mmb.&)(m(ﬂ.m.m)
wRITE(3,667)
A0, *THE STANDARD ERAOR FOR CORRESPONDING ZLASTICIZ?IES®)

667
Y(BAP(K) yKud , Ni)
o T

r(m 'THE RaSQUARED?)
mt;.&)(m:&m.m)
" l-t!&“D’.)
665 *INCOME SCALES®)
WRITH(3,662) (D)) yJul,N0)
00 669 NG
WADA=W(X)*(REN(K))
WRITE( K, W(K),WADA
668 mﬂmz'm SCALES FOUR GROUP'(I8,2X,'IT2 PROPORTIONATE 2X
APENDITUREw® (7S, 3, "AND IT3 PRICE LASPICITYw',FS.3)
669 WRITE(3,662)(C(Xw M)uiad'”)



APPENDIX B: 2@-WAY CLASSIFIED DATA

KBYS 70 THE TABLES

T = HUMBER OF HOUSKEHOLYLS
x = BASIC INCOME
£ = TOTAL EXPRNDITURE

sl-mmmtmmom

8,=FEMALES " " " “ *~

ﬁsimhﬁlbll-l‘fm

8, = FEMALES * " "~

a,-mms-llm

8 = FEMALES " P
svnmuuasm
ylnammm
re-mn
rslm.mmmmu
¥), = FUEL AND LIGHT

¥y ™ TRANGPORT
yﬁ-mounm
y.r-nomnommm
ya-mm

Y = OTHER SERVICES



TAELE 1:

CLEREKS

INCOVE - Under 150/
I '
SIZE i DEMOGRAPHIC DATA v S Y
o * ] | § ) (Yiiber. Por Househald) SPECIFIC EXPENDITURE (IN SHILLINGS FER THOUSAND &_
HOUSE- - ' . )
1 6 I 95.1| ©1.80.83| 0,17 [0.00| 0.00| 0.00 |0.00 {0.00| 4.0|3%2{ 60| 2.4 | 5.5 16.3 | 1.3 | 7.3 | 5.0 |
. A el A
2 5 130.8 1(..5-? 1. OO O. OG 0. 333 0- GO O- 333 0- 333 O' OO 3- 3 5607 2508 4-0 2o 5 O'O Ow 3 ia ; j Tﬂ 6
3 7 1110.0 | 157.8 | 1.14 | 0.86[0.00| 0.14 | 0,29 {0.00 {0.57 | 2108409 {134 | 5.1 | 2.4 | 2,1 | 12| 52 2,5
i e
5 - - - = - - = - - = = - - - = - - - -
& 5 1138.0|129.1 [ 1.50 | 1.50|1,00f 0.00 0,50 [0.50N&.00] 0.0 [59.9 |25.3 | 3.6 [19.7 | 1.5 | 3.1 | 7.2 a.e{
|
IRCOME - 150/= o 249/11d |
| i
b sIIE EMOGRAPHIC D R PR W ’
;r S{:‘ o (ng:gaféiggidj SPECTFIC EXPENDITURE (IN SHILLINGS PEZR THOUSAND) |
HOUGE- * X z (- = 1
Bl S 5, |8 S 5. |8 | S Y. | ¥ |92 1o | Ve | ¥ v
HOLD 1 2 3 b 5 g £ i 2 3 |y 5 6 | Y7 Vg | Yg l
3 51 | 161.3|197.9 {0,968 | 0.02 | 0,00 0,00 | 0,00 |0.00 |0,00 | 23.4 | 68.7i15.8 | 8.0 | 8.8 | 31,1 |12,0 § 111.5 |
2 33| 219.6 | 232.8 | 1,12 | 0.2 feflB)} 0,05 | 0.36 | 0,06 [0,00 | 21.5 | 92.3}26.9 |10.0 [13.6 | 36.0 | 9.3 | 12.7 [10.5 |,
. 2 : : _'r
3 17 | 200.0 | 205.9 | 1.00 | L0046 [OY06 | 0.12 | 0,35 {0,18 | 0,53 | 13.6 | 95.0]19.4 | 7.4 |12.6 | 20,9 {21.2 %5 I 53 |
‘ b 15 1 197.6 %7 | 2. 1890.93 | 0,00 | 0,07 0.60 }0,27 11,00 | 3.6 {123.7(15.7 |13.6 | 8.0} 20,0} 7.3 | 15.3 WE
5 9 | 206,2 .8 {322 1,11 {0,22 | 0,22 0,78 {0,22 |1.22 | 27.1 {150,4{12,.7 {10.4 |13.3 | 48.5 | 7.6 o5 |14.3 |
i
o - 5 221,17 | 23090200 | 2,00 0,35 | 0.00 | 0.00 [0.67 {2.00 | 43.3 [11n.9{27.1 | 61 | 75| o3| 57| 37 | 3.3




INCCME =

250/~ to 349/11d

.Sé;’{:E 2 DU mﬁ”ﬁfﬁiﬁsﬁﬁfﬁm SPECIFIC EXPENDITUREw(IN SHILLINGS PER THOUSAND)
in S0 | %2 |8 | Sy | S5 |8 |87 | Yo [ Y2 |T3 N Y | Y6 [¥r | T3 0T
1 28 1 294.5 |259.6 10,96 | 0.04 0,00 | 0,00 | 0,00 {0.00 {0.00 | 23.1 | 85.21 29,54 7.5]2L.3| 28,6 {196 | 23,4 |21.4
5 3 |294.8 | 257.5 |1.03 | 0,16 |0.19 | 0.15 | 0.41 |0.06 {0.00 | 33.5 [100.9120,8 | 11,9 [ 18,6 | 19.8 [12.4 | 15.5 | 23.3
3 17 |280,1 {2696 [1,06 | 0,76 [0.12 | 0,06 | 0,35 {0,00 [0,53 | 25,9 JL2AT | 38,9 10.6 [ 15,6 | 29,9 {15.8 | 9 12,3
) 24 1287.2 {293.9 {1,08 | 0.88 |0.27 | 0.21 | 0.38 |0.29 |0.83 | @3.8 §125.5] 25.7{ 15.2| 8,7 | 54.2 |13.7 | 5.3 |13.8
- 12 | 309.2 |241.6 |1.25 | 1.25 {0.08 | 0.25 | 0.33 [0.50 |1.33\ P%e5 [112.6] 21.4] 10.3 | 10.5| 12.5] 7.0 11.7 |49.1
6 11 | 33,1 | 2276 |1.09 | 1.27 0,09 | 0.18 | 0.90 [0.45 42,000 " 6.3 {170.4] 39.0| 13.5| 15,1 | 37.2 | 7.8 | 1.7 971{
THCOME ~ 350/~ to 449/11 E
j;%f aol ) (mﬁf’fﬁiﬁi&fﬁm SPECITIC IZ;:PEI&DTTUBE (IN SHILLINGS FER THOUSAID)
“RoLp. 51 ] % {83 LE@u [NS5 1% |3 | | Y2 {Y3 Wy ¥ 1 g | ¥ | Y3 leg
2 6 | 570.5 | 441.6 | 1.00 | 0.00 | 0,00%.0.00 | 0.00 0,00 l0.00 | 30.1 |136.0! 75.8| 81| 4.0 84,1 [10.4 | 420 3.1 |
2 {17 }418,2 | 470.7 }1.03 | C.00 | 0¥2% |)0.08 0.46 |0.15 [0.00 | €5.0 |116.5! 60.5]12.5 552 | 74,0 6.5 | 20.4 |58,
3 {11 §395.9 | 296.8 | 127 | 064406 | 0,00 | 0.45 |0.18 [0.09 | 35.0 | 97.8| 44,31 106 | 30,4 | 27.5 | 2,1 | 16, 1o 5 |
L 1C }1418,1 | 356.0 | L.0OO JN0#804 0,60 | 0.20 | 0,30 {0,3%0 {10.80 { 53.3 |129. 7| 33,1)16.1 !59.9 | 20,5 7.5E 12, I#'_,
2 6 13289.3 [ 106.5 | 0483 1\1.00 | 0,17 | 0.33 | 0.51 }0.83 |1.33 | 38,3 |170.0| 52.6]12,5|24.0 | 64.5 r,;_’l.ﬂ- 1 _mf_l
6 576.0 | 490.1 P, B8 | 1,00 |0.50 | 0.00 | 0.00 |1.50 |2.00 | 51.0 |120.1} 30.4] 8.7 h63.5] 39.5 5.0 | 1[




INCOME + 450/~ to 549/11 |

| Sé;‘lE S ) (nmﬁ;@gﬁpﬁgﬁsgﬁa) SPECIFIC EXPENDTRWRE NIN SEILLINGS PER THOUSAND

e St B2 {53 S | %5 S |5 | 1Yo |3 [ |Ys | Y |¥r | Vs |
1 6 {514.3 | 392.2 |1.00 | 0.00 {0.00 | 0.00 | 0,00 lo.00 {0.00 | 40.5 |103.M53.8 | 5.7 |76.2 | 12,2 1 %0l 16,2 | e13
2 6 |489.2 | 708.4 [1.00 | 0.33 0,00 | 0.17 | 0,35 |0.17 [0.00 | 42.3eb590)37.4 | 8.3 |26.1| 9.2 14,4 | 12,0 | 41,3
3 5 |502,3 |406.3 {0.80 | 0.80 |0.20 | 0.00 | 0.40 {0,40 [0.40 | 9w3, M19.7]51.3 {105 15.6 | 817 [16.9 | 10,9 | 6.4
i 1 {5260 {694.8 {1,00 | 1,00 |0.00 { 0,00 | 1,00 fo,00 |1,00 {178,5/1209.2]37.6 | 22,6 | 32,5 49.8 [13.5 | 3 2:“,'_“};
5 5 |492.5 | 381.2 {1,00 | 1,20 {0,20 | 0,20 | 0.40 0,80 |20 \'35.0 {116,8{5L.4 | 16,1 |11.0|100,8 | 5.8 28,0 1~,~[
6 510,0 {505, 5 {1.00 | 2.00 |0,00 | 0.25 | 0.25 |2,0Q e{50"| 39.3 {192,9]58,3 |24.4 |29.5| 48.3 4,11;_;,.,- 53

- | 3

INCOME - 550/~ to 649/114

S;z oy ) (ngz’&':‘og:?gfjﬁffa) SPECIFIG EXPENDITURE (I¥ SHILLINGS PER THOUSAID) *i

HOUSE- 5 | 8, [ 8y Ms M8 8 |8 | wm v {5y (wm Jws | v [w | v |5
1 - . - . - N . . _ _ N - - -~ - . . - |
2 |4 |562.1 ] 304.0 | 1.00 | 0.50m 07004 0.00 | 0.25 | 0.25| 0.00| 38.0]206,1] 32.6116.3 |24.1 | 86.8 |12.7 | 9.4 |17.6 |
3 620.0 | 332.5 | 1. 67 f 0.3 |0.33 | C.33 | 0.33 | 0.00| 0,00{ 30.0{2165.0f 11.0}25.6 | €,8 | 26,8 | 9.6 l*“ﬂhr{
! o | 580.0 {452.5 |1.caWNLeoz|o.00 | 0,00 o.67 | 0.27) 1,00 ©6,7 |152.4] 41.1|15,1 f21.1 | 10,1 99,3 ‘HM“ |
s |4 |s12.1 [a00.9 [ea\ 2.00 [o.50 | 0.00 | 0.00 | 0.50|1.00 | s0.8 [150.2] 15.6]20.4 [68.5 |100.6 |10.1 | 219 [as.e |
S : 606,9 | 485, 0 NL.38 | 1.13}0.13} 0.13 | 0.63{ 1,75 0»88 | 45,5|194.1 49.2{23,6 |26,4 | 33,8 |24 6] ””_““_“}




INCOME -+ 650/~ and over
T . i s SPECTFIC EXPENDITURE (IN SHILLINGS PER THOUSAND)
“EiD St { B2 [% | S f S5 S |5 | [ Va WA | Vs | Y6 | Y7 | Y8 | ¥
1 815.0 | 375.5/050 | 0,50 {0,00 | 0,00 | 0,00 {0,00 |0,00 | 22,5 [TEEIPHI3L.3| 26,1 ] 18,4 | 15,0 | 59,5 ; 1.5 | 0,5
5 710.4 | 392,1{1.33 | 0,33 [0,33 | 0.00 | 0,00 [0,00 }0.00 | 26,7\|¥0%1| 89.0] 10.5{ 7.7| 36,8 [93.1 | 22.2 | L0
i 671.0 | 699.5{1.00| 0,00 |1.00 | 0,00 | 0,00 |1,00 |1.00%260.0 {155.7| 35.8}{ 31.5]| 65.0}153,0 o.o; 29,0 [69.5
" 685.0 | 778.2| 1,00 | 1.00 |0.00 | 0,00 | 1,00 |0.0012500 | 0.0 {247.9]159.1] 28.8[109.8]135.0 7,l 30,3 1600 |
6 690.0 | 552.5, 1,33 | 0u67 [0.33 | 0.33 | 0.67 |1 351033 | 56.7 |221.8|123,2] 16,2| 36,0, 4.2 |10.0 | 51,siz.o.,.ag'§




TABLE 2: LABOURERS

INCOME - Under 150/-

'sg*;;a 2 N (ngimgfﬁgﬁsgﬁﬁ " SPECTFIC EXPENDITURE/(IN SETLLINGS DER THOUSAND)

“Rotp 51 | B2 [ B3 | B | S5 [Bg |5 | Y1 (Yo |V N | V5 | Vg | Vg | Vg | ¥
q 42 1106,3 {122.4 10.90 | 0,05 | 0.05 | 0,0 0,0 (0,0 |0.,0 | 16,4 | 60,6194,3| 6,4| 4.6 9.5 3.6 3.6 | 3.4
2 26 {105,5 128.3 {0.92 | 0.54 |0.12 | 0.08 | 0,19 {0.08 | 0.04 | 12,6¢pe62. 00 7.5| 5.6| 2.6] 9.612.5 | 2.0 4.9
3 |22 |101.5 |164.4 |2.05 | 0.82 Jo.19 | 0.0 | 0.32 |0.14 | 0.50 | 26.3% ] 99.6 | 12.9| 9.9] 6.0] 8.1]9.3 | 4.6 |3.0
Y 22 1111,% {159,1 {1,05 | 1,14 {0,05 | 0.09 | 0,68 |0.36 { 0.8« 533/} 95.3| 8.6) 8,9] 5.1} 19.01!3.7 I e |
5 11 {114.9 |144.6 {1,27 | 1.00 |0.09 | 0,18 | 0,73 {0.64 1909 3.9 {90.2]10,1)12,4 [12,2]| 7.4 |18 | 1.6 5.1
3 14 1119.1 }135.6 {1.78 | 1.14 }0.14 .} 0.0 1.36 [0.T] %8 2.4 RO02.9113.T| T.3| LT L7 {17 1,1 4.8

INCOME -+ . 150/~ to 249/11d.

bgi 1, ) (ngffng Eﬁgaﬁg‘;ﬁ) SPECTFIC EXPEVDITURE (IN SHILLICS PER FOUSAYD)

h?{oiiﬁ’“ % 5, | %3 Sy 55 | B | 5% i [ Y2 | ¥3 Yy | s Yo | ¥7 ¥s | Yo
1 24 | 185,9| 203,8} 1.00{ 0.0 |.050 ho.0 0.0 {0,0 [0,0 {230 |84,5/20.8] 9.0]10,329,0 | 6,0 &7 l14.5
2 1% | 169.1| 168,11 1,00 | C.62mf 0,134 0.0 6.15 0,081 0,0 |14,7 | 8391133 80| 8,2]|20,5 4.1 E.H‘g 9 10,5
3 22 | 193.6| 198.5§ 1.27 |40, T3 | 0.05} 0,14 0,09|0.41}0,32}20,8 Pp12,3%3{16,5}10,6| 7.0}16.0 u) —d & “‘;o/
L 27 | 189,8| 211,5{ 1.5 NL. 09" | 0.09} 0,13 | 0.39 | 0,22 |1.00)15.6 pis,7]19,8)11.8013.3}14.5 | 5.5 .2 | &
5 li. 200, 4 : 3948 h1.00 | 0.13} 0,20 | 0,60 | 0.73| 1.27 | 15.3 h2z.6) 20.1 15,11 6,6 }141,0 {25.7{20.9 _ c:
6 1?h 198. 3 229.2N1.24 | 1,47 | 0,24 0.24 | 1,12 | 0.53| 1.06] 10,1 [137.4 | 25,6 | 14,8 5.1 | 16,8 31 9.5 | 1.0




INCOME -+ 250/= to 349/11&1

(.SE*}%E JN (n@ﬁi@gﬁpﬁlﬁiﬁa) SPECIFIC EXPENDIZURE (TN SHILLINGS PER THOUSAND)

“Sorn St | B2 | B3 | Su | %5 18 18 | T ¥ |J5 [N | Y5 | Vg |y I g | Yo
1 1}{275.0 {161,3 |1.00 [ 0,0 |00 | 0.0 | 0.0 [ 0,0 {0.0 | 15,0 |104.%{ 26,21 11,1} 0,0 0,0 { 0.8 [ 2.9 | 0.0
2 6 |274.4 |235.5 | 1,00 | 0,67 |0.17 | 0,0 | 0,17 | 0,0 {0,0 | 20.0 [108,81"30.4| 10.3] 20,7{ 45,1 | 3.5 | %3 |4.2
3 5 1298,6 {170,6 {1,00 | 1.00 {0,0 | 0.0 | 0.0 | 0.33[0.67 | 27.4 §90.9] 10.9] 10.7| 1.3| 12,9 13.3:1; 32 | 0,0

J

) 6 1282,9 [204.5 {1.17 | 1,00 [0.27 | 0,0 | 0,50 | 0.33{0.83 {€4.7 §113.4] 12.5] 15.6] 16.2| 22,2 [ 0,2 | 5.8 [4.9
5 8 | 288,5 [272.5 |1.15 | 1,00 0,25 | 0,13 | 0,50 | 0.38[1.63\|2%9 [127.4] 36.1] 18.4] 22.5] 21.4 | 6.5 I 4.4 wtg
6 3 1290,7 | 574.8 | 1,00 | 1,67 {0.33 | 0.0 | 2,00 | 0,041,400°25,1 |200.6| 21.2| 26.8] 12.7| 22.0 | 9.8 %::fj.,,g 54,7 |

| INCOME » 350/~ to 449/114 . 1

| bé;’EE . z inmng:ogiffggsﬁgid) SPECIFIC EXPENDITURE (IN SHILLINGS PER ﬁ-_‘_f))__l

Igtjﬁﬁ By 52 | 53 i 55 | 8 | B¢ Y1 (Y2 Y3 Ny | ¥s g | ¥¢ Y | Yy }
1 1 |360,0 {250,7 (1,00 | 0,0 | 0,04 0.0 0.0 { 0.0 | 0,0 | 37.0 |112,424,5 | 0.0 | 34.0| @.0 | 0,0 I 2,5 (40,3
2 113595 1471,9 1,00 1,00{.040% 0.0 _,0‘0 0,0 | 0,0 | 35.0 |247.2158.0 124,5 0,01 70,0 { 3.8 "1 3 22,1
3 |-} <} =]- £ | - R T
b . . - | - . . - - . . ; - - ; ; - N .
5 113750 §161,9 }1,00 2,00| 0,C { 0,0 2,00 } 0.0 { 0,0 | 60,0 | 86,1} 0,0 |15.8 0.0} 0.0 { 0,¢C -i'n. w—
& - B - - - - - - - { = = 5 - - .. - ~ L x &




INCCME -+

450/~ to 549/114

-l WS stk o ol SPECIFIC EXPENDITGRE (IN SHILLINGS PER THOUSAND)
e 83 | Sy | % [S¢ |87 | i |Y2 |¥g (0 | ¥5 | Vg Y3 | ¥y
5 > 0.0 | 0,0 | 0.0 | 0.0} 0,0|119.2 {136.7}e2.4 |22,4 | - | 20.0 | 4.4 | 25.8 [59.6
5 - ; ; - - . SV ; -
7 2 i} Ny - | - = =1 =1 = ] - B .
A 0.0 | 0,0 | 1,00} 0,0 100 75.04126.832.0 | 2.7 l12.5 {171.0 4,8 | 0.0
5 -~ - - - - - - = - - - : -
- } " N R Y R G ; | I

I INCOME

550/= to 649/11d

e —

SIZE DEMOGRAPHIC(DATA - - . ” i e e
SPEC EYPENDITURE (I SHILLINGS PER THOUSAND
oF $ 3 (Hm‘oer Py HQU.SEhOld) PECIFIC PENDITURE (.L { SHILL o 1 ) ‘1}
HOUSE- “ i P
HOLD 8y WGy Sc 18 Sy | Yo | Y | Y3 | Yy | ¥ | Y | va {7
. f j. —
2 - - - - b - - - - — - I -—
3 - - = - - - - - - — ey =
! *': S
): - - - - - = —] = = = — I —
5 - - - = - - - = = - - " -
6 0,01 0.0 1,00 {1.,00 {2,00 § 40,0 |179.7152.4 125.3 |12,8




TABLE 3: ARTISANS
INCOME + Under 150/-
Sé%f ¥ 2 ; ) (ngﬁmnggisgﬁid) SPECIFIC EXPENDITURE (IN SHILLINGS PER THOUSAND)
oy Sy ] % 83 | S | S5 |% |87 | 1|V (¥ | TN |V | Y6 | Y7 | Y3 | Y
1 165 1102.1)114.5] 098] 0.0 ]o.c2f0.0 [o.0 o0 {0.0 | 9.9 | s7.508.5] 6.7 |32 | 83|31 | nz |42
2 34 | 92,21108,0)1.,09{0.35 | 0,18} 0.06 |0.,15 }0.15(0,0 [11.1 o 57%s{11.1 ]| 6,9 [4.2 Te9 [2.4 <7 (242
3 46 | 109.2 | 1%2,7 | 0,98 | 0,85 | 0,13} 0,07 |0.28 | 0,09 | 0.57 | 88y |79.1411,9 | 7.6 | 3.2 %3 3.0 le3 1449
4 41 | 113,81 130,2{1,07{1.07 {0,07{0.05 [0,51 |0,24 10,98 | B3 A 89,2110,1 | 9.3 | 3.6 4,7 (5.4 | 2.5 }2,9
5 25 1 112,3|139,5| 1.08 | 1,32 0,12 | 0,20 [0, 60 |0,68 |1,00411,2 | 93,0{12,8 | 6,0 |52 4,6 12,1 | 2,8 |1,8
16 | 146.0} 197,86 | 1,51 |1.63 | 0,19 {0.19 0,94 |0.9 ['of8l)| 8.8 }129.1111,4 110,0 |39 |} 12,0 |1.9 | 4.7 6.0
INCOME - 150/~ to 249/11d
Sé;‘?jz v (Hmiifogg‘f ffcsgi‘gid) SPECIFIC EXPERDITURE (IN SHILLINGS PER THEOUSAND) |
=l BRE 5 | 8 S S. |8, |8 Yo | ¥ | ¥ i3 ¥ R P e (i
HOLD 1 2 3 b b o T x % e 3 L pl 6 7 "B 9
1 51 1201,8 | 163.8 | 0,98 | 0.0 | 002 NO0.0 | 0,0 j0,0 {0.0 | 25,1 | 82,6/24,8| 8,0 7.9 | 13.8] 6.8 ¢ l 5.0
2 36 |1 193,01212,1 11,08 | 0,19 1 0728 § 0,0 6.28 0,08 | 0,06 | 27.0| 92,6{24,4 | 9.0 8,0} 19,1 1@_,4 3 1918 ,’
3 5 | 185,8 {1927 | 1.10 | 0,80/ 0518 | 0,10 0.18 | 0,21 | 0,44 17.0 | 96.7{21.0 | 11,7 {10.8 | 15,6 | 4,2 H-;.i 1’“
L 401197.7 | 235.6 § L.1Q NS#950] 0.20} 0,10} 0,50 | 0,35 0,78 | 19,1 §122,9(27.5 {13.8 | 6.6 | 25,0 | 5,5 | &7 8, *
5 42 117903 | 211,6 | QT N1.29 (0,29} 0,05t 0,81 10,67 10,86 | 15,7 [119,2]17.3 {11.0 | 6.4 | 13,2 | 4.6 ' --.ﬁ;_f._, 18, |
3 20 1 179.4 | 187.3h1. 00 | 1.40 {0.60 | 0,10 { 0,90 | 0,80 {1,20 { 12,4 |1co.8|21,8 |11,1 | 3,8 | 10.2 | 6.9 [ 6,0 53 |

¢iz



INCOME -+ 250/- o 349/11d

S(J;:,;E + - i} . wﬁ{fﬁ?ﬁﬁfﬁiﬁsﬂﬁiﬁ SPECIFIC EXPENDITURE (IN SHILLINGS FER T}Ii.:‘.USMED)
Hgggg- | Sp | 5, &y 85 | 8 | 8, i {¥2 N3 (W |7 yg | v, Yg

1 |25 |255.5 |223.5 |0.96 { 0,0 |0.04 { 0.0 | 0,0 0.0 (0.0 | 26,0 |100.6| 22.0! 8.4 | 9.6 | 26.9 | 8.5 | 12.5

2 |12 {2917 {240.9 [1.08 | 0.33 [0.17 | 0.0 [ 0.25 [0.17 jo.0 | 37.9208.3| 25.6] 10.6] 8.2 [ 10,0 | 6.1 | 169

3 2 1296,0 |294.6 {1.14 | 0,64 [0,23 | 0.23 | 0.36 0,28 {032 {048 \(137.5] 30.5] 10,2{ 14.8] 40.8 | 8.8 | 2.1

b |20 (2801 [277.3 |1,05 | 205 |0,10 | 0,05 | 0.20 [0.30 115 |“26.4 |125.4] 51.5] 12,2 14.6]'30.7 | 5.9 | 15.2

5 16 128744 {297.8 11,06 | 0,94 10,06 | 0,13 | 0,56 {0,635 {1.63(] 32,6 [126,3| 30.5| 10.2| 97| 34.3 [26.T -..:

6 |13 ]256.2 |337.0 [1.15 | 151 {025 | 0.08 | 1,00 |0.62NA.6b | 17.9 1162.9] 41.5] 15.7] 19.5] 26.2 | 6.1 | 24.5 | o1,

INCOME - ' 350/~ to 449/11d ;
o |

'Bé;’ii ol ) (ngffong iﬁiszﬁid) SPECIFIC EXPENDITURE (IN SHILLINGS PER T..—:n-::s.&;m?
‘?-:1:?‘5' ! B | By Sy Rg: |8 1| Sy Y1 | Y2 | Y3 1%y 1 Y5 Ig | Yo E i

1 : 391,1 |406,7 [0.83 | 0,17 {0, 0N OO0 | 0,0 (0,0 (0,0 | 30.0 | 92.6! 52,4 8,6} 52,0 48.4] 23, fl 6.5 |2

2 11 |355.8 1529.6 {1.09 | 0.54 49,09 { 0,09 0;18 0,0 |0,0 43,1 [123,91 50,6} 17.5{107.7! 7951 27.2 }

3 2 1440,9 }5566,2 {1,50 | €50 9;0 | 0.00 { 0,50 [0,50 {0,0 | 47.0 {160,5| 61.5| 30,2 0,.-’:! 126,1 | 44, ! 57,9

i 9 13939 {59573 [1.1%, 40«35 0.0 0,0 0.78 |0.0 1,33 | 28,9 "?'_F:“E- 46.31 13.3{ 3, 43,0} 10, ; e ‘j_ {_1_:_ ]

5 € 1382,6 |357.1 41.,5% | 1.50 }o,0 0,0 0,67 |1.0C 10,50 | 63.4 164,71 60,8 13,0 1::_5' 20,9 ;?.,f-i 12,6 ',

& € 1380.1 | 7160, (%17 | 1,00 j0.33 | 0,0 | 117 {1.00 |1,33 | 32.1 |146.8} 20,7) 16,6} 168,5| 68,3 E”-i ’__i_J,___ )




IRCOVE - 450/~ to 549/114

sg}gz 3 I . (ngg‘;mggﬁ?gﬁ sﬁfﬁa) SPECIFIC EXPENDITURE (IN SHILLINGS PER THOUSAND)
“onn 5 | B2 |83 | Su | S5 | % |87 | T | V2 [Wg @Y | Y5 | Vs [¥7 | g
1 2 1510,0 1439,7 |1.00 | 0.0 }0,0 0.0 0.0 0.0 | 0,0 | 70.0 {3R3.4N57.T 1| 13,9} 43.04 100,8 11,9- 4,0
2 5 1477.2 |399.9 |1e20 | 0,40 0.0 0,0 | 0,40 { 0,0 | 0,0 | 45. 28271, % | 44,4} 16,1} 34.8] 57.6| 3.2} 14.4
3 3 1498,9 [ 2558 }1.35 | 0,33 1,00 | C. 0 0.0 0.33{ 0.0 |A43.% .134-,1 18,5| 16,3} 18,5 64,8 32,2 | 25.5
L 1 {500.0 {591.8 {1,00 | 2,00 {0,0 { 0,0 | 0,0 | 0.0 | 1.00] 0.0 {166.50102.4{ 23.7li71.0] 7.5 2H{| 25,9
5 1 {500,0 {59444 {1.00 | 3,00 [0,0 | 0,0 | 0,0 | 1,0040.0\ 20,0 {109,3| 48.5| 65.5{ 0.,0| 0.0 o,o[ 0,0
6 z 19506, 3 |287,3 11,00 | 1,00 |00 4 C.33 | 0,67 | 1S831NL6T| 30.0 {109,.3{ 56,4} 12,3} 11,04 58,6 o:f 6,6
INCOME - ' 550/~ to 649/11d
sg;: ] ) (ngimgi?ﬁgaﬁgd) SPECIFIC EXPENDITURE (IN SHILLINGS PES =::%-:;r-_:,a::n)
P?E);— % Sy | %3 Sy o, [ 8¢ 19 {2 {Y3 | | Y5 Y6 | ¥7 ! ¥g
2 1 |600.0 |164.5 {100 | 0,0m]0.0/ ] 1.00 | 0.0 | 0.0 | 0.0 | 42,8 h14.2hs9.2] 0.1 | 885 36.0 _:_,:;-, 0.7
4 5 15969 | 06,0 1100496 [0.33 | 0.0 | 0,35 | 0.33] 1.00| 55.7 5.2 23.4| 1.9 | 14.5] 58,5 | 4.1 . 1
5 > {6241 |c14.4 JEe0 N 1.00 |0, 50 0,50 | 1,00 | 0,50{ 0,50} 60,0 |309,¢} 85,7118,2 | 0.0} 66.5 | 8.0 I 13.0
f 6 620.2 {14245 Y825 |.1.25 0.0 | 0.0 | 0.75 | 0.50| 2.25] 33.0 [155.2| 53,0[16.1 | 35.0| 62,8 11,0 | 12.4




INCOME + 650/- and over {
S:rZE DEE-?:)GRAPHIC DATA - TTRITYTMY T T -t Aty T 1T T AT !
o . ) (Rumber Per Household) SPECIFIC EXBZNDITURE (IN SHILLINGS PER THOUSAND) t
E’IOUEE" ~ = - 5 RE
HOLD Sp | B2 B8 | S | S5 S |87 | a ¥ N3 i | Vs | Y6 [Yr | Y2 | Y
l — - - - e - - - - - - - b - - - - -
2 - - - - - - - - - - - — - - - -— - -
* =
3 - - bo o - - -y - - - b - - - - - - ‘.l - -
e »
L 720,5 {460,4 3,00 } 0,0 1,00} 0,0 0,0 0.0 1030 139.0 | 77.2{ 79.9 11165 18.0 | 48.0 | 88,5 0.0 8.5 |
. { ;
6 736,2 [612,T 11,00 § 1,00 | 0,0 1 0,0 1,004 14501 1,50 36,0 1316,4 | 83,7119,6 3,7196.3 |27.6116.5 |10, -;;E




TABLE 43 TRADERS

INCOME -+ ' Under 150/-
sggs 3 O ) m;ﬂﬁpgi{fgﬁsgﬁg&) SPECIFIC EXPENDITURE) (IN SHILLINGS PER THOUSAND)
iy Sy | B |83 | 8 | S5 S |Sg | Yu | V2 |3 N [Ys | Y [ Y7 | 73
1 37 § 92.4 |119.1 {o.78 | 0,22 10,0 { 0,0 | 0.0 f{ 0,0 }0o,0 | 10,2 | 700} 11| 5.214.1 | 8.4 | 2.41 2.0
2 27 | 93.3 |152.1 {0.92 | 2,30 |0,19 | 0.04 { 0,37 | 0,07{0.11 | 13,9 | 82,9| 15.8] 6,9/ 6.9 | 5.2 | 1,5/ _f:"‘ ,
3 1€ § 97.7 {131.7 }1.00 | 0,61 |0,17 | 0,32 | 0,39 | 0.22{0.28 | 12,1 ¥78.91 10,1| 8,9} 3.4 5T 3631 3.4 |
4 26 1100,3 |150,2 {1,15 | 0,89 0,27 | 0.20 | 0.42 | 0,15{0,92 |4,3)| 87.5| 15.8} 9.9] 5.8 | 10.0 | 2.5{ 3.6 {10,8
5 23 1120,2 {139,5 {1,00 { 1,17 {0,09 | 0,0 | 0,87 | 0,76{1, 00} &1 {119,2} 15.0| 13.7{ 7.3 | 7.6 | 3.2 q"..s 2
6 11 {124,2 {2115 {1,18 | 1,09 |0,09 | 0,18 | 1,27 | 1.00418) | 21,8 {118,4] 17.4{ 11.2{ 7.3 | 8.2 | 110 —4,,9
INCOME i » 150/= to 249/11d
séﬁf 3 ) (ngfﬁﬂgifggszgid) SPECIFIC EXPENDITURE (IN SEILLINGS PER ?r":)
,gfg- % So | 53 Sy 5. ¥ 8 1% 1 | Y2 {¥3 | Yy 1 Y5 Yo | ¥¢ | Ya
1 13 1182,1 1163,1 10,85 | 0,15 [0,0 4, 0.0 | 0,0 | 0,0 | 0,0 |} 17,0 | 1,8} 15.1} 5.3| 9.3|22.2 {4.3 | 4.8
2 10 {201,8 }216,9 1,00 | C,30_j0r20 4 ©0.20 0;20 0,10} 0,0 | 21,7 {109,9! 32,0} 15.5| 6.0 7.1 | 6.4 | a1
3 1.-:' 179.9 1138,4 0,94 | Q. 831007 | 0,06 | 0,39 | 0,331 0,281 12,8 {105.8 18,81 11,5 { 13,0 | 11.5 2.1 7.0 L-’ g
L 21 1178,7 (241.4 J1.05,N3€05 10,24 | 0,05 | 0,48 | 0,33 0.81| 14,3 [09,4| 24,51 29,7 7.0{19.4 | 9.6 r:-f_-,.f.
7 28 1169.5 1299,3 ipeg \1.21 |0,21 } 0,21 | 0,86 | C.64( 0,69| 11.8 {127.1} 12,7]| 16.3| 5.5( 18.6 E 18
& 17 f180.8 |227.3 W06 | 1.29 [0.35 | 0.18 | 1,00 | 0,62 1,29} 11,8 |136,7| 20.5| 13,5| T.3|1%4 }2.2 | T-I_




INCOME + 250/~ to 349/11d A

| ol " Lmﬁﬁ?gf ﬁiisﬁiﬁa) SPECIFIC EXPENDITURE (1N SHILLINGS PZR THOUSAND) |

ﬂ?lgig— 5 52 E'3 Sy SE S 87 ¥ Yo 3’—3 ¥, ¥s Vg Ve ! Ta Yo
1 2 {2713 |213.3 [1.00 | 0.0 {0.0 | 0.0 | 0.0 |0,0 |00 | 1,5 |62.%] 9.00 36137 868.4 |26,2| 7 1,2
2 9 |320.4 {319.4 [1.33 | 0.22 10,44 | 0.0 | 0,0 | 0,0 | 0,0 | 37.9 | 9%9| 36,2 }12,012,5]251 5.0}-:1:?.-2 5.5 |
3 4 |280.0 1248,3 11,50 | 1.00 {0.0 | 0.0 0.0 {0.50{ 0.0 | 23,0 WI0,E ]| 39.0| 5.6]14.7)24.5 | 5.0}151 |10,8
i 4 1292,3 {311.4 |1,00 | 1,00 |0,50 | 0.0 0, 50 0.25 0.751 28,1 }26.7 31,21250}F 95598 9.0 }17.5 {14,6
5 4 |324.3 [263.0 [1.25 | 1,00 10,25 | 0,0 | 0,50 | 0,75 1,25/ %6 129.9 28,014,059 | 0.8 | 2.5 [15.5 |23,
6 6 [279.4 |305.7 [L11 | 256 fo.0 [0.44 | 111 | 1,000,078 4.7 40.2 | 23,5 24,9 | 28.4 | 15,6 6.1 12,4 |[51.9

INCOME 850/~ to 449/11d )
SiES I ) (nggogifgisggid) SPECIFIC EXPENDITURE (IN SETLLINGS FER T.'.:.“-'-i:i\.tr-e'_?}?

nggba- 8, S, |8, 5y, 55 | 85 | S, nolo |2y (o 1% Ve }3.? T vg ;u
1 1 {382,0 |%97.9 |1.00 | 0,00 {0,0N 0.® | 0,0 | 0,0 | 0.0 | 25.0 [152.2| 1.7| 9.0]11.0] 181.0 on{ﬂn 0.0
2 5 {402,9 (250,1 {1.67 | 0,0 0.0' C. 0 0;53 0.C | 0.0 }20,8 | 7T3.9!1 250 T.2| 39,0 | 9}',7!? ' g .
3 %5 137748 |535.1 [1.33 | O] A@ed3 | 0.0 | 0.33 | 0.0 | 0,33 23,7 [140.6) 26,8 17.1| 36.3| 32.1]c. i_q EH‘I
E 7 1393.8 }708,8 n.33 4 14 0,0 } 00 | 0,33 | 0.33] 1.00| 20,0 {128,6) 70.7| 9.9) 8.8} #.5 ;—H{Tj J:“=
: 4 [398.6 J105.8 J1,00 0M0 Jo.50 | 0.0 | 0.25 [0.25| 1.25] 25.6 [172.0] 46.0] 22,0 17.2] 16.5 _:j;_fm' o _MI
6 4 1398.8 [269.54{10 | 1,00 {0,25 | 0,0 | 1,00 | 1,00 1,75} 3.3 {165.5| 33.7| 0.8{ 7.6| 12,0 %6 | .?#';*HF J!'




gis

INCOME -+ 450/~ to 549/11d
S(I;;E + . ) ] (ngimnggiiszﬁi X SPECIFIC EXPENDITURE (IN SHILLINGS PER THOUSAND)
THom>. Sy | S, 83 | Sy | S5 |Sg [Sp | Yo [Yo |V [y |¥s | Y |¥p | Vg |
1 - - = - - - - o o - - - - - - - - - "
3 - = = = - & - - N = - = - - - . = = -
5” 3 I DR N DU AU D AU DNV AR DR W, I R R R R I i
5 1 |545.0 |{571.4 {2,00 | 1,00 [1,00 { 1,00 | 0,0 | 0.0 |“0,0 | 40,0 {280,2| 46,6{ 25.3| 4.0 | 25,0 | 34.5| 1.8 !1500
. i, - N N N N “ NS Y N , bt . N ; 5
IRCOVE > 550/=~ to 649/11d
"5‘:“ 20N ] ‘;nggfoggf ggis?ﬁid) SPECIFIC EXPENDITURE (IN SHILLINGS PER THOUSAND)
“ers 1] %2 153 AN |5 1% |5 | T | Y2 | Y3 |V |Ys | Ve [ ¥ | Y8 | ¥
1 “ - - - P> - ” - = w - = - - = - - -
2 > |588.0 1475.7 {0.50 | 0.50]0.50 0.0 | 0.0 | 0.50| 0.0 | 22.5 | 70.2) 315 32.3| 4.0 | 15.2 h1s.2] 76,0 bs.s
3 1 {600,0 {284,8 {1,00 {.0,0¢ {1,00 { 1,00 } 0,0 0,0 | 0,0 { 62,0 | 98,8} 16,0 10,7 |39.0 0,0 | 15,0} 23,0 RO,3
4 603,0 1526,4 |1.6T | 0.67 10,67 | 0.0 0,67 { 0.0 { 0,33 43,3 |178,21{197.0} 29.8 16,8 | 20,0 | 11.8{ 17.3 f12,2
5 -t - - - - - - - - - - - - - - =) = -
i 6 - - - - - - - - - - - - - - - - - -




INCOME =+ 650/- and over
SIZE DEMOGRAPHIC DATA - ‘. ; e I
o ¥ (b Per Household) SPECIFIC EXPENDITURE (IN SHILLINGS FER THOUSAND)
HOUSE- o : b &
HOLD %2 183 1 8y | 5% B |8 1 N TN T3 Ys | Y6 | Y7 | 3
i
1 - - - - - - - - - - - = e
i.
2 - - - - - - - - - - - - f =
SN O
aes, i...,..,._,_
I - |- - - - 4 - ~ - - - - -] -
5 0,50 {1,00 | 0,0 | 0,0 | 0,0 $4.00} 52,3 i205,1]| 61,2 22,2 | 36,5 |127.¢ 8.2
. !




TABLE 5:

FARIIERS AND OTHERS

IRCOME - Under 150/~
178 OGRAPHIC
BIER o SEIBGEAREIC DAL SPECIFIC EXPEXDIMURE (IN SHILLINGS PER THOUSAND)

T

(Nurber Fer Household)

" x 2
e S 83 | By | 55 S [Sp | Y1 | Y2 [Nz AW | ¥
1 8l.3] 87.5 0,0 |00 { 0.0 } 0.0 | 0.0} C.O} 4,0 5_8,4; 8,2 1| B8 § 1.5 0.7
2 89,51 120,9 0,39 10,22} 0,06 0,0 | 0.0f 0,0 { 14,8%62.%6 (15,5 | 9.8 | 5.1 1.3
3 7645 | 115.5 0,93 (0,0 | 0,11 0,29 | 0.21} 0.57}/8%2 $68.3 |11,3 | 6,5 | 2.3 2.5
4 88,1 { 108.6 1,08 }0.16 | 0,04 § 0,40 | 0,42 0488 6.8 {70.5 | 9.4 | 9.2 | 2.6
5 93,6 { 125.9 1,21 [ 0,12 | 0,06 ] 0.94 | 0,670, 2.3 {81.8 12,5 {10.5 | 3.3
6 91,5 113,7 1.35 10,24 0,24 | 1,31 | 19Q01 0,469 1.6 {75,8 {11.9 | 6,1 | 3.4
TRCOME > | 150/~ to 249/11d
. ségf : Pl % z (nggr:ogz;f igfmfiﬁid, SPECIFIC EXPENDITURE (IF SHILLINGS FER THOUSAN
“foid % [ %3N ] % % |5 | B Y2 |73 [ % | %
3 612751 | 121.4 0.0 020 %, 00 | C0 0.0 |0,0 2,5 60,3 115,5 | 3.6 | 3.5
2 7 1215.1 ! 204,9 0.0%| 0,20 | 0.14 0:43 014 §0,0 | 17u4 | 67,1 §115.2 | Ta3 4 75
3 178,7 } 210.5 0,63 | 0,25 | 0,131 0,50 | 0,13 }0,25 | 16,1 f14.6 [15,6 | 8,8 }16,4
L 165.1 } 310,46 1.27 10.0 0,11} 0,56 {0.56 | 0,56 7.8 P16, % 1235 113,6 | T.3
5 185,6 | 176.2 1,43 10,43 ] o0.07 | 0.71 }0.,71 10,5 4,7 100, 0 {12,4 | 8,3 | 9,0
6 161,4 | 146.3 1,25 (0.38 | 0,13 | 1,63 |0,63 | 0,88 0.0 [71.7 {22.0} 5.8 | 3.4




IRCCNE -
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